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PERSONAL COMMTTNirATTONS INTERNErWQRKIWG 

S FTFTDOFTHEINVENTrON 

The pitsem invention is directed to an internetwork for personal communications and. 
nx)ie particularly, to a network which aUows a mobile communications subscriber to remotely 
control personal communications delivery optbns. 

10 BAnCCROUNDOFTHE INVENTTQN 

TheuseofmessagingasameaDSofday^o^ycomrnunicationscominuestogrpwa^ 
evolve, particularly in a business context. Messaging includes electronic mail (e-mail), facsimile 
transmissions (&x), paging, voice mail and telephone communicatbns. The introductioa of the 
cellular phone and other wireless commiinirarinDS farilttaTtd the advent of the "mobile oflSce". The 

IS mobile ofiBce albws an anpioytc, for example, to work away from tbe ofiBce on a portable 
coniputer and be in constam touch with the oflbe via a celhilar phon^^ 

The messaging optbns deserted above are available to businesses of all sizes, as well 
as individual users, from a variety of service provkkrs. Many ofiBces have some or all f the 
messaging options described above. The ofiBce may have certain niessaging equipment (referred to 

20 as "consumer premises equipinem" or "CFE**) connected to one or iiorewi^ Thai 
is. the oflBce may have teiephooes, £u servers, and voice naaH systems conoected to phone lines, 
and computers having mxlnns for e-mail connmed to packet iKtworks which are connected via 
phone lines. Hie mobile en^toyee may have certain v^ireless messaging equiptnent, such as a 
pager, a oeOular tdtfimt, or a personal digital assistant (TDA**), which is typically a notebook 

23 coniputer connected to a wireless comnamicatnn network. 

One important goal of personal comnamicatbn services is to aUow users to 
comnunicate from anywhere to anywhere at any time. Such personal communication services 
gc^jeraUy invoNe multiple service ptovkkis including tocal and bng distance telephone companies 
and celluiar telephone companies. An example of a penonalcommunicatbn service is as foDows: 

30 A personal commumcatkm service provkler (e.g., a ceDular telephone company) 

enables tisvebig usees to cent a wireless pottaUe phone from a rental phone company (e.g., &om 
an airline or car rental company). Using the rental phone, the user is provkied with basic mobile 
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phone service from the personal communication service provider. In addition, the user would like 
the foUowing fi:aaiits: 

1] The user wants calls direcced to his/her ofiSoe or home to be autonmc^ 
to the rental portable phone, without informing anyone that he/she is traveling. 
5 2) To avoid unin yo rtam inc ming calls (and coii e spund ing tocoming call charges), the 
user would like to ttstiict the nuiiter of people who can caU the ren^ 

3) It is iix^nant to the user that the rental phone features be activated instantly, so thai 
calls can be made immediately upon the user's arrival at the visiting k)catk»i. 

This icind of personal communication service invokes a plurality of service providers. 
10 These providers are (a) the k>cal tetephoie con^any at the hooe k)catkuu (b) a long distance 
telephone company, (c) the tocal telephone company at the visiting k)catk>n, and (d) the personal 
comnunication service provider (Le.. the cellular telephone company) at the visiting tocation. All 
of these are referred to herein as "service provkkrs". 

To enable this kind of personal communicatkm service, invoWing multiple service 
IS providers, interoperability problems among the diflfaeui service provklers must be resolved. The 
interoperability problems can be divided into two categories: (a) kmkm tracking and (b) service 
managenent. 

The interoperability proUem for locatbn tracking has been addressed by adopting 
signaling protocols used by the mobile {toe industry. Locatkm tracking fimctbns are 

20 inplenemed using two focatkm registers. One of the registers* maintained by the tocal telephone 
company of the user's home tocation* is called the Home Locatton Register (HLR). The other 
register, maiotainBd by the tocai telqihone company of the visitiDg kntkm^ is called the Visiting 
Locatton Register (VLR). The HUl stores ctmomerpn>fife data and the tocatkm of the VI^ 
the user. The customer profile data contains inopottant infolnnatton such as the user's nans, 

25 addresSt preferred bog distance carrier, service features (e^g., call forwarding and call restrictton), 
billing, and other administrative related infonnatbn. When the user travels to a new visiting 
kntioa a new VLR is cretted in the new location. ApattoftbeprDfikdaustnedintheHLRis 
transmitted and toaded into the VLR such that the service provkler at the visiting tocation can 
inpkmeot service feaures for the visiting user. When the user travels to a new visitiqg bcatkm 

30 the tocatton of the VLR stored in the HLR is changed to the new VLR tocatkm, and the VLR in 
the previous^ visited tocatimis deleted. The process of creating a new VLR* badiog profile data 
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to the VLR, and updating the visiting location fa user in the HLR is called automatic roariKr 
registration*'. 

- The mteroperability proWem 
for locatioa tracking. Service management refers to a collection of functions required to enable a 

5 personal communication service user to subscribe to, modify, and activate service features 
anywhere and at any time. Exanpies of service management functions include phone number 
administration, customer profile data management, service activation, and security administration. 
The phone number administracion fimaion is important for maintaining the uniqueness of phone 
numbers. The customer profile data managenent fimction provides customer profile databases and 

10 user interfaces for creating, OMXiifying, or transferring such databases. The service activation 
function extracts pan of the data specifying service features from the profile data and loads this 
data into physical communication systems that process calls. The service activation function also 
controls the activation and deaaivation of the service fixtures. The security adniinistraiion 
function prevents or detects unauthorized uses of services and service loaaagement functions. 

15 Service management fiinctions of this type are needed to provide personal 

communication services invohring nsiltipie service providers. Such service management functions 
generally require interactions between application software and various databases owned and 
operated by the difiBsrent service providers. Consider an application which enabks a nomadic user 
to subscribe to a personal communication service from any service provider at any location. An 

20 example of such a service is caD fiOTwarding to a temporarily rented portable phone. The 
application may, for exanipie, need to perform the following database access operations at 
rtatahatts mainrainfd by various different service providers: 

X check credit databases owned by credit card coix^>anies or jAone con^xmies to determine 
whether the user is aUe to pay for the service; 
25 X check the customer profile database in the user's HLR to dMnnine whether the user is 
currently k)cated in a plaoe other than the visiting k>catk>n cunend^ 
X check the credit arxi network datahays of long distance pbcnc oorxipaQies specified by the user 
to deternsoe whether the user can use a particular tong distaitt carrier m the vis^ 
X toad profile data into the VUl at the visiting bcatnn and update 
30 the VLR if necessary; and 

X toad the profile data to the call processing systens and activate the service. 
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The user may need to send or receive messages from any or all of the nrssaging 
options described above ai a visiting location. That is. the user may want to receive or rtcnm 
_ notification of e-iiBiL faxes, phone calls, or voice nail at a visiting locatkm or to send e-mail or 
faxes froma wireless teiminaL The need to integrate these various types of messaging options and 
5 to interconnect the many service providers has, until now. been largely unaddrpsscd 

It is also desirable for the mobile employee to be aUe to limit the messages sent to the 
wireless messaging equipment, so that only urgent messages are received when away from the 
ofifee and unwanted in<omii% calls are avoided. The mobile empbyee may also wish to route 
certain incoming wireless messages and phone calls to other destinations, such as an office fax 
10 nwrhm^ or a colleague*s telephone. 

Therefore, it is anobjea of the present invention to provide a mobile service subscriber 
the ability to control and integrate a plurality of messaging options. 

It is another objea of the present invention to provide a mobile service subscriber with 
the abilicy to remotely control the addressability, routing, arcessibility, and delivery of messaging 
IS options. 

It is yet a further object of the present invention to provide an internetwork which 
interconnects "*^^gw^E services with both wireless and wireline networks. 

It is yet a further object of the present inventk>n to provkie a subscriber with real-time 
control of voice calls while using a wireless data terminal or PDA. 
20 It is yet a fiirther objea of the inventkm to provkie a control over the messages routed 

to wireless ooessagiDg optk>ns. 



SUMMARY OFTBE P<VENT10W 

These objects are obtained by a personal communicatnns mtemetwork provkling a 

2S network subnter with the ability to remotely control the receipt and delivery of wireless and 
wireline voice and text messages. The network operates as an interfKc between vaik)us vmkss 
and wireikr networks, and also performs media transtatfon* where necessary. The subscriber's 
message receipt and delivery optbns are maintained in a database which d^ 
by wireless or wireline connnunicatttns to iq)date tte The 

3 0 subsdter oay be provkled with CaDConsnand service which pcovkies realtime control of voice 
calls while iising a wireless data tenninal or PDA. 
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BUTEF DESCRIPT|nN OF THE DRAWINGS 

These and otber objects and feamres of the invention will become apparent from the 

- - foUowing-drawings, Nvherein; 

Fig. 1 -3 ate overviews of the PQ networks; 
S Rg. 4 is an overview of one node of the PCI network according to the present 

invention; 

Fig. S is a block diagram of an exenipiary PG server according to the present 

invention; 

Fig. 6 is a block diagram of an exemplary embodiment of a PG database according to 
10 the piesent invention; 

Hg. 7 is a block diagram of the togical connections between the PG server and PG 
database according to the present invention; 

Figs. B-U illustrate exemplary message ftows between a server and a database 
according to the present invention; 
IS Rg. 12 is a block diagram of a personal digital asststam according to the prtsem 

invention; 

Figs. 13*20 illustrate exeiT^bry message flows between a PDA and PG server 
Fig.2I is a block diagram of a text messaging pomon of a PG network; 
Fig. 22 is a block diagram of a voice messaging portion of a PG network; 
20 Hg. 23 is a block diagram of a &csimiie messaging portk)n of a PG network; 

Fig. 24 is a diagram illustrating an exeii^lary CaOConomand servtt 
Rgs. 25-27 Otustnte exemplary message flows in the PG network; and Rgs. 28-45 
illustrate exeinplary screens displ^ to a PG subficrto using a ws^^ 



2S T)FTAn,En PFscmrnoNs of preferred embodiments 

For clarity of presentation, the detailed descriptkm is set out in the foflowing 
subsections: 
I. PGOvcrview 

The overall netvtrork s Ohistzated in Hgs. M The iKtwork is an inter&ce betumi a 
30 pbffality of wireless and wireline networks, providing a subscriber with a varkcy of wireless and 
wireline riBssage aiil voioe delrveiy and receipt optioiis. 



•5- 
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n. The pa Server 

The PQ Server is illustrated in Fig. 5. The PQ server is a peripheral which performs 
messaging and call redirectjon funaions and imer&ces widi cfae PQ database to update ihe 
subscriber profile. 
S HL The PQ Database 

The PG Database is illustrated in Hg. 6. The PQ database maintains the subscriber 
profile, controls CallCoinmand functions, and handles DTMF-based subscriber profile updates. 

IV. The Server/Database Interfiace 

The Server/Database interface is illustrated in Figs. 7-11. The PQ server/PCI 
10 database interface provides for the transfer of infbrrnation regarding the subscriber profile and the 
CaltComnBod services. 

V. The PDA/pa Interface 

The PDA/PQ interface is illustrated in Figs. 12 - ZU. Tte fDA/KCi tmenace provioes 
for the transfer of information between a rennote wiitkss subscriber and the PQ. 
15 VL Services 

A. E-Mail Messaging 

E-Mail messaging in the PQ is illustrated in Fig. 21. The PQ network provides the 
subscriber with a variety of e-mail delivety, receipt, and notification options, including screening 
and selective destination delivery of incoming e-maiL 
20 B. Voice Messaging 

Voice messaging in the is illustrated in Rg. 21 The PQ provides the subscriber 
with a variety of voice mail deiivcty. leceipu aod ooufication options, iiduding soteniog and 
selective destioBtioQddivery of incoming voice mail 

C. Facsimile Messaging 

25 Facsimile messaging in tbe PQ is illustxated in Hg. 23. The PO provides the 

subsoter with a variety of bcsinoile delivery, itce^ and notification options, including screening 
and selective destination delivery of incoining &xes. 

D. CallCommand 

The CallCommand service is illustrated in Rg. 24. CaUCommaod service provides 
30 leattime control of voice calls whife using a wireless data tenninalOT 
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vn. Message Flows 

Certain nesage flows for wireless messaging in the ra are ill^^ 
-The three message flows illusiraied are sending a message &om one subscriber to another, 
receiving a message regardkss of whether the subscriber is using a wireless or wireline terminal. 
5 and sending a message to a non-subscriber, 
vm. The PDA Application 

The application residing in the PDA is described in Figs. 28 - 45. which illustrate 
exen?)iaiy screens displayed to a PQ subscriber using a wireless PDA, 
DC. BiDing 

10 Billing procedures for a Panetworic use is briefly described. 

X. Conclusion 

A glossary of acronyms used in this specification is attached as Appendix A. 



I. PCI Overview 

15 Fig. I is a sin^lified overview of a personal conminications imemetworicing ("PQ") 

according to the present invention. A consuBK, an office for e»ra(*. has various messaging 
equipmem. such as a voice mail system 20, an e-mail teramai 22. fex machines 24. and telephones 
26. These are all coniwted to wireline netwwks 29. For ewmplc, the fax 24. phone 26. and 
voicemail system 20 may be connected to a Public Switdwl Telephone Networic (PSTN), pan of 

20 whidi bebngs to a particular local frinne senxe conpaiqr. and part of which belongs to a 
panicular king distance servse provider. Tte e-mail terminal 22 may be connected to a dau 
paclcet netwoit such as inietiBt. whose packets are carried over phone iioes. 

A taH/k contunKatnns subscriber (for txmfk an employee who worits at the 
offiK described above and travels frequently) has various portable messaging equipnent, 

25 PDA 3a a Geihi]arid»iK3Z and a pager 34. TlKse are connected to wireless networics 39. These 
wireless ncssaging optuns may be provided by difEerett service providers. Hiat is, the cellular 
phone may be comBCted to a wireless networic of a cellular phone seiviK piovkfer, the pager 
be connected to a diiBam wirekss networic maintaiaed by a pager service provkier, and the PD 
may be connected to a tfaiid wireless comniinratwns networic naintained by yet another service 

30 provider. 

A Ftaoml Comnnmorions Intenetworidng (TQ") 40 according to the present 
inventkm is conoBctBd between the wirekss 39 and wireline networics 29. He PQ 40 permits the 
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mobik communications subscrter to send and receive messages between disparate networks and 
nessaging systems and a variety of service providers. The mobile communkations subscriber can 
rKeive e-maiL £ax, pages, and voice messages under a single phone number wtnie using either a 
wireless or wireline network. The subscriber may also seka the media &)rmai and serving network 

5 used t receive messages. The subscriber may also select cross-media notificatk)n of incoming 
n£ssages. (ie., the subscriber may receive notificatx>n from a pager message that a voice mail 
message was received). 

The subscrtesetas the wireiiw or wireless network and nKdiafon^ for 
delivering messages or notiScatk)n of message receipt. The PQ 40 will perform a media 

10 convenuon to aUow, for instance, an e-mail message to be delivered to a Eax server. The PQ 40 
may also include accessibility controls which aUow the user to screen messages by selected criteria 
such as media type (eg., e-maiL £uu etc.), message length (e.gM vokx mail messages less than three 
minutes), or sender (e.g., only messages from the ofiBce and a certain client are to be fonvacded>. 

For example, the subscriber may have noti&atbn of a voice mail or fax message 

IS receipt directed to a wireless PDA in the form of e-maii messages. If the subscriber's wireless PDA 
is not tuned on or otherwise not operating, the notification nay be routed to an alternate wireless 
or wireline network. Notificatk>n to the subscrte that a voice mail message was received ni^^ 
for example, rerouted to the subscriber's pager, and notificatk>n that a &x has been received may be 
rerouted to the wireliie e-maiL 

20 F«g. 2 is a simpiififid version of the interconoections between various messaging 

systems and a PGL As shown in Fig. 2, a subscriber provides the network with message routing 
and delivery instiuctkms. These instxuctnns ace received fay a PQ database 44 and stored in a 
"subscrter profile" for that subsiter. This database commis the deih«y of outgoing messages 
and the routing of incoming nnsages and message notification. (In Rg. 2, wireline 

23 communications are indicated with soU line connectkms and wireless communicatcns are 
indicated with dashed fine oonnectnns. The insmictx>ns to the PQ are shown with a solid line, but 
as wiD be expiaiiBd in greater detai bebw, the instructions nay be sent either by a wireline or 
wireless network.) 

The ?0. database 44 suppMs access to infornBtk>n authenticating the subscriber's 
30 identity and vafidating the types of services subscribed to, the subscriier's message delivery 
(incoming messages) opbons and originatbn (outgoing messages) optk)ns and voice (telephone 
call and voice maiD optXHB. For onginatksn* the subsccter may select message dtstrtetkm Ito 
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with specific iwdia delivery options. The database 44 also supports access to the portions of the 

subscriber profik that the subscriber may control 

The subscriber may use a personal telephone number tq^rcgistcr at alternate wireline 

and wireless tenninals whife maintaining use of the message screening and delivery options selected 
5 and stored in a subscriber's profile. This is called "personal mobility". Information about the 

location of a wirctss or wireline network location to which the subscr&er's tenminal is conneaed 

automatically registers and deregisters a subscriber's tominaL This is called "terminal nx^biiity." 

Fig. 3 shows the pa 40. The CPE (voice mail 20, e-mail 22. fax 24, and phone 26) 

are conneaed to wireline networks 29. The mobile subscriber equipment (PDA 30, cellular phone 
10 32, and pager 34) are connected to wireless networks 39. Both the wireline and wireless networics 

29. 39 are conn ect e d to a PCI 40 at a service provider. The networks 29« 39 are connected to a 

k>cal exchange carrier (LEC) 42 for the personal commumcatbns internetworking. 

A PG database 44 is a physical communicatkm system which provides call processmg 

fiinctions for a coiiectk)n of central ofiBoe switches. The PQ database 44 includes the onbile 
15 subscriber's profile, including ncssage sending, message receiving, and service control optx>ns. 

The pa database 44 inay be a service control point or a network adjunct. The PO database may 

be connected via a servk« management system (SMS) interface to a seivce integrator 46. The 

service integrator 46 aOows the servke provkfer to update subscriber data and create and modify 

subscriber profiles. 

20 The PG database 44 preferaUy stores and updates the subscrter profiles. Theprofiks 

contain service related informatttn for mapping services to subsotets (e.g., screening, routing, 
terminal sefectkm by subscrfter setaed parametca custom calling features, and the like); 
subsater autbentkatkm data (e.g., password and user ID.); user status (registered or not 
registered); gemv service profile for non<all associated service, such as subsofoer address or 

25 social security number, specific profile for a non-caU service (based on subscrfoer selected 
parassters); wireless data provkkis klentificatfon (e.g., what cellular pboiK provkkr is used); and 
specific profile for call associated services (e.g., caU forwarding), based on user selected 
parameters. 

Fig. 4 is a more detaifed depiction of the one node 43 of the PG. The PG has a 
30 plurality of nodes and is prefenUy built on the Advanced Intelligent Network (AIN) architecture. 
Other lECwork arhj***^"* ^ may be uael but for illustrative purposes, the descriptnn is directed 
to an AIN-based iccwort 
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A pa server 48 is a peripheral which perfenns messaging and call redirmion 
functk>ns and inter&ces with the pa database 4^ ThePaset^r 
ray be an AD^ Imelligeni Ptrj)^^ a B ellcore Intelligent Services Peripheral, or a 

network adjunct. The Pa server is connected to a switch SO. In die AIN architeaure, this switch 
S is a Service Switcfaiiig Point Access Tandem (SSP AT), but may be any suitable switch, depending 
ontfaeatcfaitectme. The SSP AT 50 connects wireline networks to the O'E. The SSP AT SO also 
conneos the Pa server 48 with a central ofi&ce (CO) 52. The SSP AT SO also connects to the 
50*44. The pa database 44.and the pa server 48 are directly connected. The LEC of Fig. 3 is 
part of a large network and includes the Pa database 44. the PO server 48, and the SSP AT 50. 
10 The pa database may be connected to an SMS internee to a system integrator 46. as descrifafd 
above. 

The pa server 48 is also connected to various wireless and wireline networks 49 via 
signaling connections in these netvirorks to transmit and receive informatk)n for all of the 
messaging options. IDustrativefy, the Pa server provkles access to Public Packet Switched 
15 Networks (PPSN), Public Switched Telephone Network, (PSTN), Integrated Signaling Digital 
Networks (ISDN), X2S networks and TCP/P tmmks and rnay iiclud^ 
transfier mode (ATM), Switched Multincgafait Digital Service (SMDS). and Frans Relay 
networks. 

The mofaik subscriber may access his or her subscrte profile to change nessage 
20 sending, message receiving, and service control optk>ns. These optk>n changes are sent to the Pa 
database 44 to be stored in the subscriber profile. Hg. 4 shows, for example, a PDA 30 connected 
to the pa server 48 by a wseiess networks but tbe sufascdxr m^ also use witefine e-mail or 
wireless or wireiiae telephones (usiiig DTMF signals) to access the subscrter profile. The 
messages from the PDA, for example, are sent by a urireless netwo± 54 to the Pa server 48 
25 using, fisrexan|)le, an X25 transport. 

Defivering Pa servte to a subscriber who nmy be present on a number of dtCEnent 
systems requires storage, n»vement and caching of the service ptnffle "^^iK iatf tf with that 
subscriber. A mobility controller 49, k)cated in the Pa server 48, is a controller aixl dau store, 
which (fynanacaUy maintains service control informatkm for a Message Transfer Agent (MFA), 
30 described bebw, in the pa server 48, whi± contacts the pa server 48 to wireless dau 

Data storage foactkns are handled by two tiered entities* The sutanter profile is 
preieraUy bcsed in the pa database 44 and is tbe top of the hieratctay wl^ 
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such as servkx profile, authemicauon and validaiioo mfbrmatioiu and the like of the subscriber or 
device are znaintained and peifuiniing siatus and location management and mapping are performed. 
- A scrvice_profilc_cache 51 is preferably located in the PCI server 48 and is a local cache entity 
which stores on a "needs basis" information such as service profiles and validation status and 

S mamtains a local repository for the service recipient. It also administers information necessary to 
serve the wireless dau network entity, as well as sending updates to the permanent storage entity 
PQ (]atabase. The service profile cache SI maintains the personal dau associated with the 
processing of the nubility controller 49. The mobility controller 49 interacts with the PCI 
database-based subscriber profile (or third party data base) on behalf of the cache to obtain service 

10 profiles and k)cationinforinatkm related to wireless termi^ 

PQ may also provkie directory services as a value*added component. The X.400 
MTA can query a tocal directory saving agent m the PG server 48 for addressing and routing 
informatkia If the informatk)n is not toczL the PG server 48 wiD need to get the addressing 
informatk)n from another PQ server 48 ai another PQ node or an interconnected private directory 

15 serving agent which maintains a separate informatk)n base. By using the existirig standard, the PQ 
network and nGul PQ servers message handling can independently manage the networks without 
interfering with the PQ service. 

20 The PQ server is a periphenl which performs messaging and call redirectk>n fiinctions 

and interfaces with the PQ Database to update the subscriber profile. The PQ server performs a 
variety of fimctxnB. Forexaiq^aniBusaatiwePQsencr 



X 


is an X.400 Gateway; 


X 


routes messages using the X.400 messaging protocol; 


25 X 


connects proprietary messaging protocols into X.400 protocol; 


X 


interfaces with wireless data networks; 


X 


interfaces with rrg^ging systems; 


X 


interfaces with the PQ database to access subscrter profiles informatbn; 


X 


processes messages as ^ecified by the user in the service profile; 


30 X 


provkks media conveisbn such as text to fax or fax to text; 


X 


provkies access to aa XiOO directory to determine addressing schemes for packet 


data; 
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X suppoits signaling between wirttess dau networks for managetnent funatons such as 

registration; and 

X maimains a service profile cache. 

% Fig. S is a detailed illustration of a prefixed embodiment of a PQ server 48 according to the 
present inventioa Tte PG server 48 includes three main elements: a call processor 1 10. a data 
rxKssagingperiptmi 112. and a shared disk memory 113. 

The call processor 1 10 comprises a plurality of in t erco nnected computers. The 
messaging pexipberal 1 1 2 maybe implemented by a computer such as a DEC XAP system. 

10 The call processor 110 includes a PG appiicatbns server 114. The application server 

is the central decision making point of the wireless messaging service described betow in Section 
V!. Thus. vrver 1 14 controls message routing, screening, and notification for the wireless 
messaging service. 

The applicatbn server 114 is connected to a PDA protocol handler lis. The protocol 

IS handkr is the inter£» to the wirefess networic 54, for exazi^ the RAM wirektt This 
handles nessages to be sent to and from die subscribers PDA 30. A phtraiity of personal digital 
assistants (PDA) 30 are connected to the wireless network 54. 

The application server 114 also manages a PQ database protocol handier 126. The 
protocol haiKlkr 126 is the inter&ce between the caU processor 1 10 and the PQ database The 

20 applicatx)n server 114 also manages a Service Profie Cacbe 51. The Service Profile Cache SI is 
maintained in the memory of the ap(dicatk>n server 114. The cache 51 stores a subset of the data in 
the subscrtter profile stored in the PG diabase 44. This subset is subscriber profile information 
which cuntntfy needs to be accessed frequestfy by the PG server 48. 

The Service Profile Cacbe 51 stores and accesses dau related to access systems such 

2S as wirekss dau provkiers and messaging services, and subscrter k)catk>n. The Service Profile 
Cache 51 nay store and iq)date dau related to the subscrte k)catk>n such as routi^ 
sidsscrfoers specific wireless terminals; store and updates services related dau for a particular 
terminal type (such as unh or bi- directk>n); inaintain a list of the subsofo^ 
and inessagB services; track the subscribers terminal status (registered or not regis provide a 

30 gerttr i c service profile for ix>n-call messaging service; and provkie a specific profile for a non^all 
associated service based on sufascxter selected parameters. 
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The plication server 1 14 also manages tte registration status of each application on 
each PDA 30 and controls custotner profile infi)cxDatk>n via each PDA 30. 

The call processor 1 10 also includes an IP Functions Server 130. The IP Function 
Server 130 manages CallCommand applications. This server is also connected to the PC database 
5 protocol handler 126 for comnumcation with the PG database 44 and the PDA protocol handler 
1 IS for communication with the wireless network 54. The PG database protocol handler 126 
handles both interfaces between the PQ database and the PQ server, as described bebw . 

Thus, the two main application servers in the call processor 1 10 are the IP Function 
server 130 for CallCommand applications and the PG applications server 114 for wireless 
10 messaging services. 

The call processor IIO also includes a phirality of communication interfaces. The 
protocol handlers IIS and 126 have already been discussed. The alphanumeric paging server 
(APS) 132 gives the call processor 1 10 the ability to provide alphanumeric paging services. The 
APS 132 includes one or more nxxkms to communicate with terminal equipnnent of a network 
IS 134 maintaiied by a paging service provkier. The APS communicates with the paging service 
provkier using, for example, the TAP protocol (Tdocmv Alphanumeric Protocol). 

The call prxessor 110 also includes a phirality of control processes which control 
peripheral equqnnent external to the call processor 110. These controllers are as folbws: 

A message controller 136 controls the data messaging peripheral 112 and controls the 
20 seixiing of inessages between the caU processor 110 and the data peripheral 

The mobility controller 49 comprises the PG database protocol handler 126, the IP 
fiinctk>Q server 130, the service profile cache SU and the PGapi^icatn Thennobility 
manager provides control togic for user authenticatfon, service request va]idatk>n, k)catk)n 
management, user access to service profile, access registratfon, and communicatk>n tnanagement 
2S such as routing to user^specifieddestinatksns. The nx>Ulity controller 49 contains the service bgic 
and handles service related processing for personal dau aixi sen« ac^ 
analysis; access system wappng telatfonsbip informatkm; identity tnanagement; subscriber 
valviatkm and autbenticatnn; billing infornatfon based on the subsater; woefess dau specific 
routing informatfon for message deliveiy and subscriber pagmg; subscriber service valkiation; and 
30 subscite review aodmodificatfonofthesiAscrter^ profile. 

A transactkm controOer ISO controls a switch controller 152 and a voice p er y her al 
controller 154. The swkcfa anarotter 152 controls the digital switch 156 which connects to the 
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pubk switched telephone network S8. The voice peripheral comroUer 1S4 controls the voice 
peripherals liso. which axe fiDr example text-to-speech converters. 

Thesvyiicfa 156and the vokr peripheral 160 are also c o nn e c ted by a TI fag 161. The 
digital switch 156 is connected to the public switched telephone network by a plurality of 
S transmission media such as Ti lines IdZfaxlioes 163, and ADSI lines 164. 

The data messagirig p erip hera l 1 12, which is optional is now discussed in greater 
detail Ttae data messaging peripheral is the gateway to the wireline electronic mail network, which 
network is designated 170. The data messaging petiptaeral has a message transfer agent ISB for 
transferring messages between the call processor 110 and the data networks 170, 54 either directly 
10 or through the PDA protocol handler 1 IS. The messaging peripheral 1 12 also includes a POP 
(post ofBce protocol) server 190 and associated memory 192 for providing a message stonng 
capability. The message directory 194 is used for storing a subset of service profile cache 51 
relating to the routing of e-mail messages. 

The messaging peripheral 112 includes the message gateway 140. The message 
15 gateway 140 has the foDowingcapabiEties: 

t) Notifying the PQ applcaikiu server 114 in the call processor that e- 
tnail has arrived from the wireline e-mail network HOforasubscrto. 

2) Accqn a request from the pa appiicatkin server 114 to send an e-mail 
message to a wireline address. 
20 3) Accept a request from the appkation server 114 to provide all unread 

messages stored in the server 190 which would have been sett to a primary destinatk)n if the 
subscrter had been legisteted 

4) Accept a re^KSt from the applicatbn processor 114 to rewrite to the 
message store server 190 or back to the sender. 

25 

Using the caD processor 110 and its associated petqteak* a wide variety of services 
may be perfor med These haw been discussed above briefly and act descifoed in detail in Sectk)n 
VIbetow. However, to understand how the caU processor 110 operates to provkle these services* 
some exen^iary descripooos for certain services is provuied. 
30 For exampfe, when a wireline e-mail message arrives at the PQ server's Dau 

Messaging PeciphBral IIZ ttae 'w^rng gateway 140 and messaging ComcXkx 136 send 
txHificarion to the PQappiicacba server 114 of the e*mail arrival IbePQapfAcatkm server 114 
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will query the profile c^he 51, or if necessary, the PCI database 44. Driven by data in the 
subscriber's profile, tte PQ applicatioa server 1 14 executes service tagk: to d eieiumc where lo 
fofwaid lte e-mail (te., fonvard -to PDA 30 or to POP server 190 depending on . screemng 
outcorrc), and what nedia, if any. to use to send notification of the e-maii arhvaL 

5 For another example, when a CallCommand call arrives at the PQ server 48. the 

prtxeduit is as foUows. Tlv switch controller 1S2 and transaction controlkr ISO forward the call 
to the IP Functions Server 130 based on the dialed number. The IP functions 130 sends a 
provide.instructions 1 1294- message to the PG database 44 to determine how to handle the call. 
The PG database 44 and IP functions applications servers 130 begin a conversation of messages 

1 0 which perform a sequence of functions which play an announcement to the caller, send notification 
to the PDA, etc. When a response arrives from the PDA 30, the IP fimctkms server 130 forwards 

fhm r^trvxrw TO t}^ PCI databasc 44. The PQ database 44 will then direct IP functions server 130 

— — ^ _ 

to forward the call to a routing number and/or play a synthesized message to the caller. 

If a suhscrter wishes to update the subscriber profile DTMF, the procedure is as 

IS folbws. A call arrives aittePQ server 48. The switch controller 1S2 and transaction controller 
ISO forward the call to the IP functions server 130 based on the dialed nuttter. The IP functions 
server 130 sends a provide.instructions 1129+ message to the PG database 44 to determine how 
to handle tte call The PG database 44 sends a request to play an announcement and collect digits 
("please enter PIN**, collect PIN). The IP fimctions server 130 renmis the result of this request to 

20. the PG database 44. Again the PG database 44 sends a request to the IP fiiictions server 130 to 
play an announcennt ard coUea digits ("voioe menu**, menu selection). The IP fimctions server 
1 30 returns the result of tins request to the PG database 44. 

This process repeats as users are guided through menus and change profile elements. 
The PG database 44 interprets the collected DTMF tones and updates the subso&er's profile 

2S accordtngiy. 

When a PDA 30 sends an e-mail message addressed to a wireline address the 
procedure is as foUows. The PDA 30 sends a UDP send.maxt message to the PG application 
server 114. The PG application server 114 detects the message is not destined for another PG 
subscriber and forwards the request to the messaging controller 136. which forwards it to the 
30 nessagitig gateway 140 whidi is in the Dau and Nfessaging Peripheral 112. The messaging 
gatew^ 140 imetfioe& with the MTA 1S8 to send the e-mail to the wireline networic 170, using, 
for exan^le, the Smfit Messaging Transfer Protocol (SNfTP). 
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ThePascnw48maybebaseiforcxanpfe,onctthCT ranSNfTP 
router and caa convcn between both protocols. The PQ server 48 may receive text messages 
_from a_ variety of dpereni text rrrssapng systems such as Internet mail thirtl parry messaging 
systeim, or proprietary nrssaging systems. In the example where PQ routes messages using on 
5 X.400 NfTA. these nsssages must be converted to confimn with X.400 protocol before they can 
be routed Thus» aa exemplary RKSsaging gateway is an X.400 gateway, which can be designed 
and buik by a person of ordinary skill in the art. 

0. Th^PaPatobaac 

10 A PQ Database 44 maintains the subscriber profile, controls the Call Command 

functions* and handfes DTMF-based subscriber profile updates. 

The PQ database architecture shown in Fig. 6 comprises several application and 
support con^nents. The application con^nents include Multiple Services Application Platform 
(MSAP) 202; Servn Provisioning and Creation Environment (SPACE) 204: and Dau and Report 

IS Subsystem (DRS) 206. 

Ihe service components include the Maistenaace and Operation Console (MOQ 208; 
the Intelligenoe Peri{taal bmbcc (IPI) 210; the Generic Data Inter&ce (GDI) 212; the Service 
Network Imer&ce (SNI) 214; arxl the Dau and Rqnrt database (D&R) 218. 

The service networit interface (SNI) 214 provides a communication interface to 

20 external systeas such as switch SO and PQ server 48. These interfaces include the IPI 210 and 
GDI 212 which c tmnfc * the PQ database to the PQ server via the TCP/IP network 213. The 
GDI212isusedf6rupk»diogaialdownk>Kiiivasufascnber^ TfaelPI 
210isusedfortransnittingDTMFcomtnands6omauserviatiePQserver4^^ Forredundancy, 
each i'^n^r '* penptctal interface (IPI) and generic dau interface (GDI) processor preferably 

2S requires two bgicalconnectbns to the PQ server. 

The Nfukipfe Services Applicatk>n Platform (MS AP^ 
a first can process request (CPR) database 222, an MSAP canBDon 224, a shared memory 226, 
ar:^ a call conua database (CCDB) 228* The call processor 220 receives messages fiom and 
sends images to a ncssage distributor 219 in the SNI 214. The message distrflutor determines 

30 wiBtfaer the nsssage received fiom the call processor 220 is to be sent to the IPI 210 or the GDI 
211 Tl^callprocessor receives rnessages fiom the message distrtetor and sembtta 
CPR database, ttK CCDB 228, and/or the shared iTKnny 22& The first CPR da 
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the subscriber profiks. The MSAP 224 conixcts the fffst CTR database 222 with the secoi^ 
230. which resides in SPACE 204. MS AP common 224 updates one of the CPR databases 222, 
230 when changes have been made to the other CPR database. The CG)B 228 is a temporary, 
dynamic storage for storing subscriber profiks, and related data 6xnng profile update [Kocedures. 
S The shared memory 226 aUo ws different processors to use the same data. 

SPACE 204 is a service provider-operated moduk through which new PG database 
applications are created and new subscriber profiles are initiated SPACE 206 includes the second 
CPR database 230 which contains the identical information as the first CPR database 222 in MS AP 
202. When a new subscriber profile is to be creaed, a service provider uses a display terminal 232 

10 in SPACE to provision a new service profile including certain subscriber information. The 
subscriber profile is aaivated through MSAP when the user initially registers. Service provider 
changes made to the second CPR database 230 are transmitted to the first CPR database 222 in 
MS aF via liie mSAP common 224. Giaoges made lo the second CPR (^^ r a p asf 230 by a service 
provider are not transmitted to the service profik cache 51 in tte PG server 48 until a later time. 

1 S That is. the PG database 44 does not send data to the PG server 48 unless requested by the server 
48. The server profile cache 51 will be updated with this trw tnfi>rmation the next time the PG 
server 48 requests a profik download, for instance when the subscriber next regis^ SPACE 204 
provides a function parallel to the Service Managennt System described above. 

The Data and Report Subsystem (DRS) 206 collects data about the PG database 44 

20 usage which nay be helpfiil to the service provider. For example, errors made by the subscriber 
when updating the user profile are noted. The types of alterations made, tines such alterations are 
made, and the like are also suued for fixture use by the service pro vider. 

MOC 110 is a tKtwork mamtfaianrr support system which monitors the status of the 
network and checks for system Cuhses and the like. 

25 When a subscrte wishes to update the subscriber profile mting a PDA 30. the 

procedure is as foOows. The PDA 40 communicates with the PG server 48. The PG server 48 
sends a GetDatancssagB having a **SetviDe Key", which is a preferably a ten digit PG subscriber 
number (e.g., a telephone number), to the PGdatabase 44 over the GDI 211 The GDI 212 
translates the GetDauncssageinu) a forinaiundexstaadabfe by the Themessage 

30 is sent through the message distributor 2 1 9 and call processor 220 to the first CPR database 222 
where the subscriber profile resklei The Service Key is used to obtain the comet subscriber 
profile and the proSe is sent through the caU processor 220 to the message distributor 219. The 
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ncssage distribut r detemnnes that this message is to be sent to ttr PQ server 48 via the GDI 
211 (The reason for this is discussed below.) The GDI 212 translates the dau ioco a format 
-~ -suitable forths TCP/IP network and is tra^ The jcqucsjcd cha^ 

are perfonoed in the PQ server 48 and the updated profile is sent bade to the PG database M 
5 through the TCP/IP network* the GDI 212. message distributor 219. call processor 220 and to the 
first CPR database 222. The call processor 220 also sends a message through the GDI 212 to the 
PG server 48 which will be sent a wireless transmisskm to the PDA 30 acknowledging the 
subscriber profile update. The changes are also sent to the MSAP common 222 where they are 
sent to the second CPR database 230 in SPACE 204. 
10 During this process, informatk)n my be temporarify stored in the Call Contact 

Database (CCDB) 228. The CCDS database 228 provides ten^xiraiy storage for subscriber 
profile uodates that are suspended because they are waiting for action by a subscriber or waiting for 
dau from an external system, such as the PG server 48. During the tirre intervals between action 
by the usa or delays in receiving data from aa extenal systeia the call processor 220 stores the 
15 informaibn in the CCDB database 228 and processes other calls. 

When 8 subscrter desires to update hts or her subsoOier profile using a touch tone 
phone, the procedure is as foUows. The subscriber calls, for exao^pk, a service number provided 
by the service provkler. The call is routed to the PG server 48. The PG server 48 sends a 
nessage to the PG database 44 via the IPI 210 that the DTMF commands are present. The 
20 nsssage is sent through the message distr3»tor 219 to the caU processor 220. The appropriate 
subsciterprofik is retrieved firom the first CPR database 222 in the MSAP 202. 

He can piDce iso r 220 instructs the PG server 48 to play a voice announcement 
instructing the caller to eiBertesubaute ID and pssswont by pie&uug the appropriate digits on 
the toucb*tone ptaoiK. The informatk)n is entered by the caOer, and the PG database 44 valuiates 
25 thisinfonnatna If tbevalidatkm determines that the caller is an authorized subscriber 

database 44 instructs the PG server 48 to ask the subsoter to select which subscrber profile 
informatkm is to be modifiBd. Only two fieUs ate tnodifUsle using DTMF messaging: changing a 
wireliiKregistratnn or recording a penonalizBd greeting The subscrter selects either registering 
at a witeiiDe phots or recording a personalized greeting. If wireline registration is selected, the 
30 PG database 44 instructs the PG server 48 to prompt a ten digit telepbone number to which all 
incoming calls win be routed If the subscrte selects to record a personalized greeting, the PG 
database 44 instructs the PG server 48 to prompt the sufascite for a new greeting. 



.18* 



wo 97/33421 PCT/USW03064 

If invalid infonnation is entered at any time, the PQ server 48 plays an error message 
to tte subsmbrr ^nr^ ^uhscrixr rttiKS the modificaipa If the retry fails, the call is tcrrnmated. 
ahewisc, the subscriber's profile is-updated-according to the modifeation. data synchronizing the 
rmssages ait sent t the PQ server 48 and ite call processor 220 instructs the PQ server 48 lo 
5 inform the subscriber that the PQ service profile was updated. 

The call processor 220 also sends a message through the message distributor 219 to 
the GDI 2 12 and to the pa server 48 which updates the service profit cache 5 1 in the PCI server 
48. The changes stored back in the first CPR database 220 are sent to the MSAP common 224 
where they ait sent to the second CPR database 230. Note that DTMF funaion signals. whk:h use 
10 the 11294- protocoL axe routed through the EPI 210 and the subscrter profile data* which uses the 
GDI protocd, are routed through the GDI 211 

IV. Th# PCT SeryeryPtttflbase Interface 

The imsrfisioe between the PQ server 48 and the PQ database 44 is based on two 

15 protocols. The first protocol is I129+. This protocol will be used to support the PCI Call 
Command feanxre and for subscriber initiated profile nonipulation using DTMF. The second 
protocol is Generic Data Interface. The GDI is used for subscrter profik management, 
specifically downloading a subscriber profile fiom the PQ database 44 to the PQ server 48 and for 
applying updates to the profile stored in the PQ database 44. 

20 Fig. 7 shows the logical links from the PQ database 44 to the PQ server 48. ThePQ 

database 44 consists of a noated pair of PQ databases 44a, 44b, each cnnraining three call 
processors 220 which esh share the bad Tlr Hnks 2S0 are TCP/IP finks between Intelligent 
Peripteral Imer&ce (IFI) 210 and the Genetic Data Interface (GDI) 212 processors on the PQ 
database 44 to the PQ server call processor. Two logicalcomsctuns are made bomeachlPI 210 

25 and GIX 212 processors to the PQ server for redundancy. Thus, a M SCP configuratk>n 
supporting PQ wouU preferably require 24 bgical links, as shown in Fig. 7. The PQ database 
initiates the opening of ds togical finks. 

In this illustrative eobodiment tbeCaHCommaodfeannempbystfae 11294- protocoL 
For the wiitkssnBSsaging feature, PQ uses the GDI protoooL The GDI tag IDs assigned for the 

30 PQsufafiofter profile eleosnts are provided in Appendix B. 

Appendix B also shows the PQ profile data, inchiding the profile eiemems, their data 
types, maxmami lengths, and GDI tag IDs. An * indicates elements which were shortened to 32 
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bytes because of GDI byte linatations. The descnptbn of the types and lengths of these elenK^ 
as foUows: 

dN BCD-encoded digits. The number N represents the maximinn number of BCD d 
not octets. 

S cN Up to N ASCn characters. 

cN Binary integer N bytes in length, in network byte order (highest order bit transmitted 
first). 

Because the poitjon of the pa subscriber profile downbaded to tl£ PQ server i^ 
(preferably apixoximaiely 1,000 bytes), and a roaxinum Transaction Capable Application Program 
10 (TCAP) message size is 236 bytes, the profile inust be inanaged in seginents. The service profile is 
divided into six segments as shown in Table 1. Each segment is assigned a unique numeric 
identifier. 



PQPrnfflpSfgmfnl 


ScpMBtnXdtdoil) 1 


Personal dau 


1 


CC service profile 




E-mail rouciqg 




E-mail stAject screeiang 




E*mBil from sciceuuig 




Voice mil ptofic 





15 Certaindauinasubscrtepfofikprovxiesasubsctter'sprefare^ 
deli wy and rxxxficatkm. The eacodiogfiDr these types axe given in TaUe I 
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Media Type 


Code 


Alphanuneiic Pager 


A 


E-mail message stote 


S 


■ ■ 

Fax 


F 


PDA 


P 


Voice mail"' 


V 


Wireiine e-mail 


E 


NuU 


Z 



For examofe. if the subscriber prefix to receive e-nail ^frisoA passes screening via the PDA 30. 
then the "prinstry destination one" profik etenoent will contain a T*. 

Hg. S illustrates a message flow tor profik retrieval using the GDI protocol A 
subscriber attempts to register with the PCI server either explicitiy or implicitly (registration is 

5 discussed in detail below). The PQ server 48 send a GDI GetData query to the PQ database 44 
over one of the GDI links (line 260). The PQ server 48 may srad one GetData data query for 
each pa profile segment. Each queiy will be processed by the PG database 44 as an independent 
transaction with a unique TCAP transaction ID. Each GetData query sent by the PQ server 48 
will include a **Servise Key" parameter which is a tefr<iigit PQ subscrter number (e.g., a 

10 telephone nunte). This key should be used by the PQ database 44 to klentify the s^ In 
eachGetDataisalistoftBgnklisiBdintbeprDfifeefeiDentstobeTet^ The PQ database 44 
responds to the GetData dau query with a GetData response (line 262). The response contains a 
return code and data for each ekiiKnt requested in the GetData data query. 

Hg. 9 provides a inessage flow between the PQ server 48 and the pa database 44 for 

IS a proffle update originating from a wireless PDA 30. This wireless profile update uses the GDI 
protocol A suhsofar performs a profile manipulation activity, and the PDA 30 sends a profile 
dau nessage to tie PQ server 48. The Pa server 48 sends a GDI SeodDau query to the Pa 
database 44 over one of the GDI links (line 264). The Pa server 48 may send one SendData 
query for eadi PQ profik segment far which a profile element was updated Eadi query wiD be 

20 processed by the Pa database 44 as an independent transactbn with a umque TCAP transaction 
ID. 
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Each Send Data query sem by the PC3 server 48 win include a "Service Key" 
parameter which is-the ten digit PCI subscriber number. This key should be used by the PG 
database 44 to identify the subscriber. Each SendData query contains a list of tag IDs provided in 
Appendix B and data for the profile efenrnts to be updated Not all tags in this segnem may be 
S included in the SendData queiy; only those profile efcaem s which are actually updated by the 
subscriber will be seoL Tbe PQ database 44 should rx>t update data for which no tag was included 
in the SendDau query. 

The PQ database 44 responds to the SendData query with a Send Data response ( line 
266). The response contains a return code for each element requested in the SendData query. 

10 Fig. 10 is an illustrative example of one possible CaDCommand nsssage flow between 

the pa server 48 and the PG database 44. (CaUCommand is discussed in nnore detail in section 
VI D.) The exact call flow for CaUCommand depends upon the implementation of the service 
logic by the service designer, and upon options selected by the CaUCommand subscriber. The 
CaUCommand functions iUustrativeiy use the 1 1294> protocol and the IPI 210 (see Figs. 6 and 7). 

15 As Ulustrated in Hg. 10, a CaDCommand caU arrives in the PQ server 48. The PG 

server 48 sends a provide.instiuctions query to the PG database over one of the 1 129^ links ( line 
268). A TCAP transaction ID is generated for the query. The dialed nunto digits paraneter 
contains the personal nuinbersofthePGsubscrfl)er(Le., Service Key). The ANI digits contain the 
automatic number idemificatknu if any, of the caller (ANI is a telephone network capability). The 

20 PG database sends a 1129^ send.to^resouroe comnumd to the PG server 48 to play an 
announcement and coQea digits (line 270). The PG server 48 plays the announcement* collects 
the digits^ and sends a response containing a return a)de and the digits c^ 

PG database 44 sends a 11294> play^ai^licatkm comoDand to the PG server 48 to 
notify the PDA 40 of the incoming caU (line 274). The PG server 48 respoixls with a return code 

25 andadeatiDitkmnunber(emeitdbythesubscr&»atthePDA30)towhichthecaU 

276). The PG database 44 sends a 11294* switdLto^resoutoe command to the PG server 48 
in s mifiing the PG setver 48 to route the caU to a destintion nunte (line 278). ThePGserver 
responds with the return code executing that request (line 280). 

Ftg. U is an Ulustnoiveexainple of one possflrietnessage flow between the PG server 

30 48 and the PG database 44 for a DTMF profik manipulatinn message. The DTMF profib 
manipulator uses the 1129^ protocol through the IPI 210. The exaa caU flow for DTMF profile 



.22- 



wo 97/33421 PCT/US96A)3064 

manipulation depends upon the implememation of service bgic by the service designer, and upon 
options setocted by tbe PQ subscrter. 

As shown in this illustrative exasi^le, when a call arrives at the PG server, the PQ 
server sends an 1129+ provide.inscructions query to the PQ database (line 282). The called 

5 number contains a dialed number (i^., the service number for a DTMF updates), while the ANI 
field contains the ANI. if . The PQ DTMF profile manipulations Call Process Request CPK is 
triggered by the dialed service number. The CPR 222 instructs the PQ server to play 
announcements and coUea digits, guiding the subscriber through voice menus and prompts (lines 
2B4. 288). The PQ server responds to each request with digits collected (lines 286, 290. 294). 

1 0 The CPR updates subsciter^s profile with dau collected via DTMF. 



Communication between the PDA and PQ use, for example, an X2S transport using 
the UDP IP protocol A brief discussion of the PDA sttuouie is provided. The PDA 30 is 

IS preferably a notebook or palm top conpner having a wireless network The PDA may 

be, for exarnple a Hewlett Packard Qmn3xx>k 300 iiotebookcompiJterrurmiiig a PQ application. 
Hg. 12 illustrates an exemplary PDA. The PDA 30 has a central processing unit 293 conneaed to 
a bus B. The central processing unit (**CPU**) 29S performs most of the computing and togk 
functk)nsofthePDA30. A iiiennory29S is connected to the bus B, which stores inforinatk>n to be 

20 povided to the CPU 295 or otherwise used by the PDA 30. Aninput/ouqxitdevice297,sucfaasa 
keyboard, is also oonoected to the bus B which attows a user to input data for storage in memory 
296orfaruKbyCPU29S. A di^ 298 is commBd to tie bus B. The FDA 30 also has a 
wireless conrmi miration interface 299 for oomnunication with a wireless communication rctwork. 
The PDA/PQ interfooe involves six types of message Sow. These messages axe: (1) 

25 registratfon/deregistXBtkm; (2) wireless messaging; (3) retrieving E-Mail; (4) cross-media 
notificatkm; (S) CaUCommand; and (6) profile nttnagement* 

That «re two types of l e gBuaiuu and d M ^iafaii on: eaylicit and impliaL Explicit 
registiatBn OCCUR when a PQ sufasoter suuts tbe PQ applkaun 
is calfcd stan-^ registndon) or «ta tliB subsaiber dicks a s fUie 

30 service registration request buttons on the PDA 30 either for the CaUCOnnand or witekss 
messaging service. Qnoeaooess&i^iegisteted, if the subscnber'sprofik is not already ptesem 
the service profile ache 51 maintained by the PQ server 48, tls PQ server 48 will request a 
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download of.thesubscrter'sprofik from Che Pa dat^^ Tte 
PG server 48 sets tte subscriber's registranoQ stauis in the cacfae 51 to matcb those requested by 
the subscriber for the wimless messaging^s 

Bg. 13 illustrates one exanipie of the message fbw between the PDA 30 and PG 

S server 48 during expbcit registration. This Sow is also ased by a subscriber to check registration of 
CallCommand or wireiess messaging services. A subscriber statu the PG application software on 
the PDA or clicks the service stanas check, CaUCommand registiatioQ. or wireless mrssaging 
registration buttons on the PDA. The PDA sends a registrauon request to the PG server 48 with 
the subscriber's valklatk>n ioformatbn (subscriber ID and password (litr 300)). The PDA 30 also 

10 stans » ^"™8 whk:h the PDA 30 wiH wait far a response from the PQ server 48. ThePG 
server 48 server receives the registration request and checks if the subscriber is provisioned and if 
:h: :i:becnbfr ID nassword are correct. The PG server then sends a registration 
acknowledgement (line 302). If the subscriber is not proviskjoed, no service profile exists and the 
acknowtedgecnt iadudes an ^^unrecognized subscriber" response. If the subscriber ID and 

15 password ate invafil the acknowledgement includes an "incorrect password/PIN" response. 
Otherwise, the PG server acknowledgement includes a "success^ response. If the PDA 30 does 
not receive an acknowledgement from the PG server within a predetermined time, it aborts the 
registration atternpc and telb the subscrte to try again later. 

In^licit registratk>n automatically registers a subscrter for the wireless messaging 

20 servce when the subscrte is current^ not registered and wishes to send or fetch E-Mail from or 
to a PDA 30. Iiifdkat legistntkm is done as fiAows. The PG server receives a fistcb rsend 
itquestfromasobaciterwtoisBt^t^isttredfortbewitels TbePGserver 
48 rttrieves a copy of tbe subscribei^ servn profik from the PG datab^ 
vahdates the subscriber^ ID and passwonL The PG server 48 vafidates the profile contents to 

23 make sure that subsote may use the wirekss messaging service. If wireless messaging is 
permitted, the PG server 48 processes the request Otherwise, it sends an acknowledgement 
indkating te re»n wlqr the siAscito is ocn petmitt^ 
The message fbw is the same as iUusttatedmRg. 13. 

Once the subsoter is registered for either the CaDCommand service or the wireless 

30 nsssaging service, the subscriber remains registered until the subscriber expiicitiy deregisters by 
either quitting the appiicttioo or dicking the deregistratkmh Tbesubscrter 
^ can also be in^hcidyderegisterBd for the wireless inessagi^ 
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titt pa did not detect any wtitkss messaging activities to or from that subscriber for a given 
duration of tine. 'Although tbe subscriber is deregistered, the subscriber's service profile will 
remain in the service profile cache 51. The profile remains in the cache as long as the PCI server 
has sone aaivity for the subscriber, such as incoming e-mail messages within a predetermined 

S time* such as four hours. 

No PDA-to-PG server messages may be sent be the subscriber to implicitly register for 
CallCommand, thus, a subscriber should not be implicitly deregistered from this service. Implicit 
registration and deregistration occurs only for the wireiess nessaging service, and not for 
CallCommand. A subscriber remains registered for CallCommand as long as he or she is running 

10 the CaOCommami software application on the PDA. 

Explicit deie g iMf ai kw occurs when a subscriber quits the PG application software on 
the PDA (this is called exit deregistration) or when the subscriber clicks one of the service 
deregistration request buttons on the PDA for the GJlCommand or wireless messaging services. 
Hg. 14 is an ittustrativeemfaodiDoentofaisessage flow between tbe PDA 30 and pa server 48 for 

IS explick deregistration. A subscrter quits the PQ application software on the PDA or clictcs a 
deregistration bunon on the PDA. The PDA30 sends aderegistrationfequest to the PQ server 48 
with the subscriber's validation information (the subscriber ID and password) (line 304). The PDA 
30 also stam a timer during whch the PDA wiU wait for a response from the PQservCT The 
PG server 48 sends an acknowledgetnent (line 306). The PQ server 48 receives the deregistration 

20 request and checks if the subscdser D and password are coma If the subscriber ID and 
password are not cor rects tbe acknowledgement includes an "incorrea password/PIN** response. 
Otherwiset the adovwledgenm iDciudes a "success" response If tbe PDA 30 does not receive 
an ackix)wlBdgenm from the PG server 48 after a predetennined tine, tbe PDA 30 assume 
it is out of ladk) coveiige and infimos the subscriber to retry later. 

25 Implicit deregistration occurs when the PG does not detect any wireless messaging 

activity from or to the subscifter tor a given duration of time, for example four hours. The PG 

of the night in the event that the subscriber inadvertently left the PDA 30 turned on. The PG 
server 48 keeps a time*stanp of the most recent wireless messaging activity for each registered 
30 subsaaw in the subscriber's service psoEt maintainBd in the service profile cache SI. Whenever 
the PG server 48 delects any wireks messaging activities to or from a particular subscriber, the 
time-stamp is iqidatBd to tie cunent time. The stored time-stamp of a registered subscriber is 
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perx)dically compaiHl to tbe cuntm ^ When a ptedetemmd tine elapses, the PG ser^^ 
assunes that the subscriber is out of radio coverage or has quit the PQ application. 

For implicit (or automatic) deiegistiaiiuiu the message fbw is the sanr as illustrared m 
Ftg. 14. The pa server 48 sends to the PDA 30 a deregistration request containing registration 
5 information about the subscriber. The Pd server 48 also sets a timer during wfaicb it will waii for 
a response from the PDA 30. When the PDA 30 receives the deregistration request, it responds 
with registratk)n acimowledgement which contains the registration information currently known co 
PDA. When the PQ server 48 receives the registration acknowtedgement^ it updates the 
subscriber's registratk>n stanis based on informattf)n in the acknowtedgemem. The PQ server 48 
10 also updates the wireless messaging time-stamp associated with the subscriber to the current time. 
If the PQ server 48 does not receive an acknowledgement within a predetermined tune as 
described above, the PQ server 48 assumes that the subscriber is no longer registered and removes 
all references to the subscriber from the service profile cache S 1 . 

Sending and receiving e-mail wireless messages invoWes two types of nsssage fk>ws: 
1 5 sending messages from the PDA 30 to the PQ server 48 and from the PQ server 48 to the PDA 
30. 

Fig. 15 is an illustraih/e example of a message flow sending an E-mail from a PDA 30 
to an PQ server 48. When a subsote sends an E-Mail ixytificatk>n from the PDA 30, the PDA 
30 forwards the E-Mail notificatk)n to the PQ server 48. The body of the E-mail contains, for 
20 example, '*to;&Dmwb|ect;cc'* informatbn (line 308). The PQ server acknowledges this 
notiScatkm(liic310). If the E-inail is fonger than can be transmitted in a singknnessage, the PDA 
30 segments the E-mail into nuhiple, sequentially num 

server (lines 312, 316, 320). Each message sent from the PDA is responded to with an 
acknowledgement containing the reoepcbn status of the nrssage and the sequence number it is 

25 acknowledging (lim 314, 318, 322). The PDA 30 and PQ server 38 use the sequence number to 
maintain a sequential flow of packets. Out of sequence messages are discarded Once all of the 
packets are teoeiwBl dtt PQ serw 48 puts them into their original sequence 
nunte and forwards the now assemUed E-nnil to a message transfer agent, which then forwards 
the E-mail to its intended destinatfon. 

30 The FDA 30 starts a timer each time it sends out an E-maiL If the PDA 30 does not 

receive an acksowledgemBnt after a predetermined time {tat example ten seconds)* the send 
operatk)n is abcmed and the E*mail is stored in a focal outbound queue fi)r red^ 

-26- 



wo 97/33421 PCT/US9MI3064 

. When an E-noil is being delivered from an PG server 48 to a PDA 30, a similar 
inssage flow is used The only diSeieixr is that the PQ server 48 initiates the 
initial messages instead of the PDA 30. 

Retrieving E-mail involves two types of message fiov^: retrieving undelivered E-mail 

5 addressed to the PDA 30 and retrieving E-mail delivered a messaging systera such as a wireline e- 
mail system. When a subscriber is out of radio coverage or is not registered with PQ. the PC 
sends E-mails addressed to be delivered to the PDA (PDA«bound E-mail) to an external mail 
storage systera The PQ server will also send certain E-mail directly to an external mail storage 
system (MS-bound E-mail), such as the subscriber's wireliie E-mail connected to his or her 

1 0 personal computer, according to the subscriber profik stored in the PQ database 44. 

A registered subscriber can retrieve PDA 30 bound E-mail at any time by staning 
"FETCH" operatioa The PG will send the PDA bound mail from the external mail storage and 
will also summarize MS-bound E-maiL 

An illustrative example of the message flow between the PDA and the PQ server for 

IS retrieving undelivered PDA bound E-mailis shown in Figs. 16a and (b). If thereareno MS-bound 
messages, an illustrative message flow is shown in Fig. 16(a). The PDA 30 sends a fetch request to 
the PG server 48 (line 324) and starts a timer, which waits fiDr an acknowledgement. If no 
adcnowledgement is received within a predetemmed time, for example twehfe seconds, the PDA 
30 assunss it is out of radio coverage and informs the subscrfter to try again later. In response to 

20 the request, the PG server 48 logs into an external mail storage system specified in the subscriber's 
profife. If any PDA- bound E-mail is stored in the external storage system, the PG server 48 will 
(a) move the PDA bound E*mail from the external mail swage system into a pending area in the 
PG server, (b) send an acknowblgetnem to the PDA indicating the mmte E-mail 
now residing in the pending area; and (c) initiate delivery of these PDA bound E-mail from the 

25 pending area to the PDA (line 326). 

If there are MS*bound E-mail messages, an iUusttattve message flow is shown in Fig. 
16(b). The PDA sends a fetch request (fine 328) atid starts a tiiner.WheiKver the PG server 
a summary message, it starts a timer. If the PG server 48 does not receive an acknowledgement 
vvithin a certain predetetinined time, for exampk ten seconds, it v^ 

30 of radk) coverage, abort the send opeiatttn and discard the summary informau^ Inresponseto 
the request, the PG serw 48 wiU (a) send an ackaowledgenKtt to the PDA indica^ 
of MS-bound E-mail present (fate 300); (b) extraa summary information from those messages; and 
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(c) send the sunnnary to the subscriber's PDA (Itoe 332), When the PDA receives an 
acknowledgement finom the PG server, it informs the subscrter based on the conieui 

Summary information for the MS-bound E-tmi! is format!^ into oik ASCH text per 
E*mail and sent t the PDA If the summary information, or the number of summarized E-naaii 
5 require more than one message, the PQ server 48 splits the summary information into multiple 
sequentially numbered segments and sends each segment in a separate message (lines 336. 340). 
Each message from the PQ server 48 is responded to by the pa server with an acknow 
containing the reception stams of the nessage and the sequence number it is acknowledging (lines 
334, 338. 342). Out of sequence messages are discarded. Once all of the packets are received, Che 
10 PDA 30 puts them into their original order using the sequence number. 

Once the summary informatk>n describing the NfS-bouQd E-mail messages is reviewed, 
the nihscrter may stait a FETGl operatun to retrieve these MS-bound E-mail messages. Fis. 17 
is an illustrative example of a message flow between the PDA 30 and the PQ server 48 retrieving 

MS-bOUndE-fflBlL Thp> ciihcgnhgf <gteeLt an MS Aftun/i P-mail tn^cagi^ »ft ^ r^f The PDA 

IS 30 sends a retrieve request to the pa server 48 containing the inessageseie^ 

(line344). The PQ server 48 responds with an acknowiedgemem dine 346). The PQ server 48 
k)gs into the external message storing system specified in the subscriber's service profile and moves 
the MS-bound E-mail ^»cified in the request out of the storage system into a pending area in the 
Paserver48. The PQ server 48 initiates a send operatk>n whch deiiveis the E-inail ^ 

20 manner as discussed ^ve. 

Cross media ixydficatbn (eg., PDA notificttk>n of voice mail message receipt) is sent 
to Che FDA 30 using the amedefivey as a wireless E-iBliiBssage to th^ Tbe PQ 

server 48 originates the notificatkm E*mail and the e-mail sub|^ The 
body of the nodficatkmE-oail contains the message sender's address (Le^ the phone number for a 

25 voice mnO, the date and time the message anived at the Pd; the type of media, (Le., voice mail 
FAX E-maa m other); whether the osssage is mariced urgent (if detectaUe); the teqgth f the 
message (for exaiqfe, in nmutes for a voice inaatnessage);aal if appiup^ 
mcisage. 

CaUComnand aOows a ?Cl subscriber to rennite or direct calls in real titne. The 
30 subscrte may receive iiodScatkm oil the PDA 30 that t can is waiting. Usii^ the PD A 30, the 
subscxte inqr instnia the FO to route the caU to spectfied destinatkm mmte 

vfnmr play ^ nr^^g^ wttwad hy ythtj^ j^i^ ttmy qmthgmM ^p***^ 
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When a caU is made to a CaUConsnand subscriber's number, it is routed to an PQ 
server4& TtePQ server 48 queries the PQ database 44 to deteimiDe how the subset 
has directed the call to be processed. If the su bscrib e r is registertd at a icnown telephone number, 
the PG database 44 instructs the PG server 48 to route the incoming call to the given telephone 

5 nunter (assuming that the call nsets any screening requirerrents). If the subscrter is not 
registertd at a known telephone number, the PG database 44 will provide a default routing 
number and a timer value instructs the PG to play an announcement customized by the subscriber 
to the calkr and start collecting DTMF digits within that time period. The PG plays the 
announcement and starts the timer provided by the PG database 44 and then begins collecting 

10 DTMF digits entered by the caller. If no digits are coikcted within a predetermined tirre period, 
the PG routes the caU to a de&uk mmter iridicated by the subscri^ 
44. If DTMF digits are collected, the PG puts the caller on hold determines if the caller meets 
screening requirement, and handles the call accordingly. If the call is to be directed -to the 
subscriber, the PG attecqxs to contact the subscriber. 

IS Hg. 18 is an illustrative example of the naessage flow between the PDA 30 and PG 

server 48 for a CaDCommarKl call The PG server 48 sends a notification nessage to the 
subscrter's PDA 30 to notify the subscrto that a call is waiting (line 348). The message contains 
the DTMF digits entered by the caller. The PG server 48 starts two timers, which are the time 
interval the PG server 48 expects to receh« an adonwledgemem 6om the PDA 30 and the time 

20 interval the PG server 48 expects to receive a response from the PDA 30, respecthdy. The 
typical vahies for these timen are ten and forty seconds, respecthdy. The time to receive an 
acknowledgement should be less than the tirxc for the le^niKse. 

Ato receiving a notificatkm inessage, the PDA setds an ackixmledgemem 
(line 330). This informs the PG server 48 that the PDA 30 is within radio coverage and that the 

25 subsate has been wtifiBd about the incoming caU. Once the acknowledgement is received, it 
cancels the ackDOwbdgemeot titser, but feaves the reqionse timer ticking 
come ftcsn the PDA 30. If the PGsexver 48 does ixn receive an acknowledgement within the 
piedetermiinl time, it assumes thtt the PDA is either out of radk) range or is turned off and 
cancels the response tirner arid routes the caU to a defouk nurnber prograinmed inu 

30 in the PG database 44. The subscrter is notified of the iDCorrong caU by the CaUCommand 
interfiaoeonthePDA30. The DIMF digits entered by the caller provide the subsote^^ 
nanKaod/ rteleptanemanberoftfae incoming caller. 
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The subscriber can decide to route the call to directory number or votcenaiL enter a 
text message to be played to the calkr, or both. The PDA will send a response to the PG server 
48 , which carries the number to which the call should be routed* a short text message to be-played 
to the caller through synthesized voice, or both (line 352). When the PQ server receives the 
5 response, it cancels the response tinsr and executes the subscriber's decision in the response and 
sends an acknowledgement which contains how the subscriber's decision is to be carried out (line 
354). 

If the response tiioer expires before the PQ server 48 receives a response, the PQ 
server 48 routes the call to a default number obtained from the PG database 44 and send a status 

10 message to the PDA 30 to infonn the subscriber that the caller is no longer waiting (line 356). 
Also, if the caller decided not to wait any bnger (that is hangs up or presses which aUows the 
caller to eo to the de&uh number) the PG sends a status message providing this information. The 
PDA acknowledges the status message (line 358). 

Profile nanageacnt aDows the subscriber to modify wireless mi^caging and Call 

1 5 Command services by updating certain elements in the stdsctfoer's service profile stored in the PG 
database 44 and the service profile cache 51 in the PG server 48. Profile information is not stored 
tocally on a PDA 30. Updating the subscrfoer's profile using a PDA 30 ahvays requires the 
subscriber to have a profile downtoad fiom the PG. 

Profik managemem invoNes two types of inessagB fkms» pnifile downtoad and pro& 

20 uptoad. Fig. 19 is an iUustrative example of the message flow between the PDA 30 and the PG 
server 48 for a profile downbad. As indicated above, any profile change requires a profile 
download because the profile is isver stored in the PDA 30. A sufascrter starts a profile 
management zpfikwoa on a PDA 30 and requests a profile downtoad. The PDA 30 sends a 
downbad request to the PG server and requests a copy of the subsctflier's mDdifiable profile 

25 elements to be downtoaded to the n)A 30 (lixK 360). The PG validates the klentity f the 
subscrflcr through its sidsoiber ID and passwori If the subscrfoei^ identity is not validated, the 
PGsetxis an acknowledgemett and an error code and terminates the prtjfileupd^ Ifthe 
subscriber's klentity is valklated, the PG downbads the subscriber^ modifiable profile elements 
(lines 362, 366, 370). Attacbedas AppendkCtsalistof tagsforinodifiabfeptofikelemenu^ The 

30 PDA 30 acknowledges the received dau (lines 364, 368, 372). The PDA starts a tiner after 
sending the downbad request Ifthe PDA does not receive an ackaowfedgement or dau from the 
PG server within a pred etermin e d amount of time, for exan^, ten seconds, it assumes that it is 
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out of radk) coverage and mfonns the subscriber to try again later. The PCI server 48 starts a 
liner each tine it sends ut data to the PDA 30. If the PQ server 48 docs not receive an 
acicnowfcdgenwir from-the PDA 30 whhm a predctcmiined tim. fo^^^ ten seconds, it wiU 
abort the profile download operation. 

5 Once the mbscriber finishes editing the profile on the PDA a profile upload 

request is issued An illustrative example of the message flow between the PDA 30 and the PQ 
server 48 for a profile upbad is shown in Figs. 20(a) and (b). After the subscriber issues a profile 
upload request, the PDA 30 sends an upload request to the PQ server 48 requesting permission to 
send the updated profile elements (step 374). The PQ server 48 validates the identity of the 

10 sufascribert for exacople by checking the subscrflgr ID and password, and checks if there is an 
associated downtoad request issued by the sanoe subscriber. The check for an associated previous 
downtoad reouest is necessary so that the PQ server 48 is sure that the profile the subscriber wants 
to change is the profile that the PQ server 48 has just sent If the subscriber s identity is not 
validated, or there is IK) associated downbad request packets the PQ server 

1.^ the PDA 30 and terminates tttt profile qxlate sesskm. If the subsote's identity is validated and 
there is an associated downtoad request, dr PQ server 48 honors the request by sending an 
acknowledgensnt and a status code of "OK** to the PDA 30 (line 376). When the PDA 30 
receives tie OK, it formats the updated profile elements and sends them to the PQ server 48 in the 
sans way the profile was sent to the PDA 30 during the downtoad phase (lines 378-386). If no 

20 error is detected, the PQ server 48 sends the updated profile elements to the PQ database 44 to 
commit the change. After aconfitmattoa is received fipom the PQ database 44, the PQ server 48 
sends an a^»wiedgenrm with status code of "OK** to the PDA to confirm and conclude the 
profile update sesston (be 388), as shown in Fig. 20(a). 

Fig. 20(b) is an iUustrative nsssage ftow when the PQ server 48 detects errors in 

25 an uptoaded profile. The ui^oad proceeds as above (lines 390-398). If the PQ server 48 detects 
errors in the updated profile elements it responds with an error message to notify the subscriber 
about the invahd profile eiemem (line 400). The PDA acknowledges reoeqx of the error nessage 
(linB4Q2). IbBpQserver48sendstheinvalklprofitoelernentsinasiiDikffwayas theprofik 
sent to the PDA 30 during the downtoad phase (iiiKS 404, 406). 

30 The PDA 30 stans a tjmer when its sends out an uptoad request or sends utdata. 

If the FDA 30 does not recetve an acknowledgement from the PQ server 48 within a certain 
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piedeterTQiiied time, it wiU abort the profile upload operation and inform the subscriber to retry at a 
later time. 

VI Saaisss 
5 A. wjreiB^F-mailMffiwnig 

pa includes several wireless text message sending, receiving, and service control 
features. PCTs wireless text messaging services aie based on three network-based capah iiir i#>c - 

X message integration combining voice message notification, voice mail 
telephone calls, e-mail and fax: 
10 X message routing and delivery, Le„ the PQ is a wireless and wireline 

network gateway, 

The PQ uses personal commumcatx)ns servioe-imegratk>n c^sabilities to integrate the wireless 
service capabilities available to the sufasaiber. This is a cconylislcd by provMing the subscriber 

IS with control over the rxcssage routing and delh/ery by the subsoan accessible "subscriber profile" 
stored in the PG. Tbt subscrSier profile comaiiB subscribe! programmed instructions on nessage 
receipt, originatbn* and notificatk>n. Thus, PCI operates as a messaging gateway for providing 
access to naikiple wireliDe and wireless retworks, while using subscrflxr profile informatk)n to 
control sending and receiving optkMxs. PG aUows wireless service provkiers to integrate the voice 

20 messaging, e-maiL and fin message services for one subscriber through a single telephone number. 
Tim, one phone number may ^vide a smgle link between the servce provkler and tte 
subscf^^ voice azsd data corisi&micsikaB EiB. 

The message sendir^ features include coiiBiiinicatk>ns across disparate iKtworks 
and broadcast comnmicatknis. A subscrter may send voice mail e^naiL and fex messages 

25 between different service provklers and networks. A subscriber may abo send broadcast e-mail 
and fex messages, whch broadcasts may mix e-mail and fex messages within a singfe distributnn 
list. For example, the subscrter may type a message on a PDA ani send it to a distributk>n list 
ow a wireless network. The distifiutkm list rnay direct the PG to deliver te 
ofike as an e-mail and to a client as a fio. 

30 The message receiving features include personal number addressing, selectkm of 

message receipt media formats selectk)n of ooss-media message notificatnn, and selectbn of 
message screening and delivery optnns. A subscrter may reoeh« voice (e.g., pbote), voice nail 
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notificatioa e-maiL and fax commuiucations under a singk personal telephone number. A 
subscriber may diiea e-mail and tax delivery based on se l ected par am e t e rs , such as tune-of-day, 
day-of-wcek, etc. A subscriber's media message notification, voice mail notification of c-maii or 
fax ncssages. e-mail notification of voice mail or &x messages, and bx notification of e-mail or 

5 voice mail messages may be delivered to the subscriber based on seiected options and paraneters . 

Alternatively, if the subscriber's wireless temunal is not activated, e-mail messages 
may be automatically routed to alternate destinations as defined by the subscriber's profile. For 
example, the subscriber may not want to receive all telephone calls ax a visiting location to avoid 
unnecessary intemipuons and unwanted incoming call charges. The subscriber directs the PCI to 

10 send notification of phone calls to tbe pager and to route the call to voice mail Once notified, the 
user can detenxBoe fiom the phone nunter included in the pager notification whether to call the 
person directly, check voice mail or ignore the call untD a later time. The subscriber may also 
direct which n^ssages are to be routed to the subscriber's current serving network which are to t)e 
sem to another network, and what tnedia is to be used to receive certain inessagtt^ Tt£ subscriber 

15 may also rV^ig""^^ for example, that if the wireless t ermina l is oS; all text messages to be sent to e- 
mail and all voice messages ait to be sent to voice mail 

The PQ service control fisatures iiKlude supporting subscriber profile managennent, 
supporting personal mobility across wireless and wireline networks, and supporting wireless 
terminal nx)bility. A subscribers profile may be updated by sending text messages from a PDA 

20 over a wirekss oetworic or DTMF (touch*toie) messages from either a wireline or wirekss 
tetminaL The subscrftser may program the profile to select media for receiving and sending 
informatiDo; seta cross media for message notification; seta message soeeoing and delivery 
options; seta single voice mailbox storage (for subsote's with mote than one voice mailbox); 
and seta a PG service password. All of these options may be maintaiiKd over wireless or 

25 wireiioe tencimah. The subscriber may automatically register and deregister a wireless terminal 
thus updating the subscriber's profile to receive or reroute messages as preprogrammed in the 
profile. 

The wireless data network provkies data transport between the PQ server 48 and 
the subscriber using a wireless data tetminaL such as a PDA 48. The wireta data network may 
30 connea to the server in a variety of ways, using a variety of protocols. For example, the 
wireta dau networlt tnay connea CD the PQ using a leased line and run a pn>prie^ 
connect the PQ server mstaodatdaed protocols such as TCP/IP. 
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. Text messaging sjOTncnny be connected to the PCTserw 
Fnune Relay, SMDS, ISDN, leased line imer£(Ce« or other tianspoit mechanisin efiEecuve tot 
supponing-dau comroinicauons iray be.u^ An inter-njessagc.handling system pnxocoLsuch as 
X.400 (in which case X.400 gateway conversion is needed), or Internet SMTP or otter protocols 
5 supponed by an intcrworking unit terminating the dau iranspon interfece, may be used to fonvard 
messages between the PG server 48 and the system accessing the PQ. 

The pa server will preferably support sending and receiving faxes in the T.434 
fbrmaL The ?Cl server may also preferably support sending and receiving faxes using the simple 
mail transfer protocol (SMTP) supported by the TCP/IP transport protocol 
10 Fig. 21 shows an illustrative embodiment of a PQ service supporting icxi 

messaging systems. In this example, a subscriber has a personal conpiter 402 at the office 
connected to a local area network (LAN) 414 and an enterprise text nwsaging system (for 
example, a k)cai network e-mail) 413. a personal conputer at hone 416, and a wireless terminal, 
such as PDA 30 that nay send and ceoeivt messages. AUof these devices are connected to the 
IS PQ. For exampk. the subscriber's home personal ccm^Htter 416 be connected 
via a nDdem and a wireline data network 418 over either a PSTN or ISDN. 

Persons connected to the LAN may seixl text noessages to the subscriber by using 
Che k>cal text messaging system without using the pa. That is. the user of conpner 420 can send 
an e-mail to the subscriber's ofl&oe computer 412 without entering the PCI node 40. Because the 
20 enterprise text messaging system 413 is connected to PCL aU enterprise nessaging users may send 
messages to and recent messages fomall PQ subscribeis (including those not connected to the 
local text messaging system 413) by using an appropriate pa address 

A person oonnecttd to a different cn t apiise wg ^mg j i' g system, such as text 

message handling systm 2 422. can send messages to the subscriber on message handl^ 

25 413 by routing the message through the Pa Server 48. 

pa subscrtes are assigned a single personal telephone for both voice and dau 
comnsnocatKML Fbr example* an E.164 address (ie., a telephone number) may be aggi gw^ to a 
PCI subscriber to use as the singk Pa address. These phone numbers may be geographically 
based according to current PSTN arcUtecnitt. but it is also possible to use portabk universal 

30 numbers. Fifteen digit number formats may be desiraUe to permit sub-addressing. Rsrexan^a 
message destined for a pa subsote may be addressed CO the subnte^ t^ 
20I-S55-SS5S. If an originating mail sysam such as a LAN mail system or third party nessage 
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handling system rcquirts a ctomain identifier, the originator may have to specify 20i-S55-5555 @ 
PCL or on the Imonet 201-555-5555 @ ponet When the PQ server 48 receives the message, it 
will took ^ the- subscriber's proffle stored in call prooss rcqutti database 222 siorcd in an PCI 
(j prahatf 44 to determine how to handle the incoming message. An example of a few of the 
5 options thai PQ may provide for the subsoter are to: 

X send the message to the subscriber's wireless PDA; 

X send the message to the subscriber's wireline computer at home; 

X send the message to the destination text messaging system at the office; 

X send a notification of an incoming message to the wireless data temunal 
10 and the actual message to the text messaging system. 

X send themessageto any or all of the above; 

The subscriber may send text messages over the wireless data network or wireline 
dau network to the PG server 48. The PQ server 48 consults with the subscriber's profile at the 
PQ database 44 and forwards the message to the appropriate destinatun* depending on the 

15 routing destination found in the profile. Textmessagingsystemsnotconnected to the Pa40may 
send text messages to PQ subscrfoers by using another network conneaed between the sender's 
text messaging system and the PQ subscriber's text messaging system, for example, the non- 
connected text message may be connected to a PQ over the Internet 
The flow for wireless messaging is now described. 

20 The flow for a PQ subsoter receiving an ennail message to a wireless PDA 30, 

for example, is as foUows. Ane-maiitnessageissemfiomawiretineorwireksssendertoaPQ 
subscrter and arrives at the PQ server 48. The sBomqg e-mail coouuns ft recipient address in the 
format of "2Q1-SS5-55S5 9 pcLoet** where 201-S55-SSS5 is the nibscriber's te&<iigit personal 
number and pcLatt is the PQ server's domain name in the Internet 

25 The PQ server 48 checks the subscrter's service ^file, either fiom the profile 

service cache 51 in the PQ server or by downbading the subscrter profife fiom the PQ da 
44 into the cache S! to determiDe bow to pocess the e-nmil message. The profik contains 
screening and routing informatfon and cross media notification informatfoa The PQ server 48 
uses this informatbn to send incoming e-mail to an acnial destinatkm address that can be a 

30 wireless, wireline, or paging address using, for instance, the UDP/IP protocol over a wireless data 
network; the Imenet SMTP protoool over the Internet wireline network; or the Tetocater Alpha 
Numeric Protocol (TAP), ttspecthneiy. In this case, the subscriber has programmed into the 
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subscriber profile to have the e-nail sent to a PDA 30. The PQ server 48 lecetves the e-mail 
msssage and forwards it to the wireless data network programmed into the profile. The e-mail is 
transnatted over a wireless data network 39 for 

If the e-maii cannot be delivered, the PQ server returns the e-mail to the onginai 
5 sender with a short description of why the delivery was unsuccessful using the SMTP protocol. 

If an e-mail message is to be delivered to an a^hanumcric paging address, the PG 
server translates the e-mail message into a paging message and sends the paging ncssage to the 
paging network specified in the subscriber profie. The protocol between the PG server and the 
paging network is the Tctocater Alpha Nunm: Protocol (TAP). The PCI server formats the 
10 paging message imo a rnaxinm page limit with a maxirnumnuriter of characm For 
example, the page limii m^be two pages and a maximum of 256 characters per page. The PCI 
server does not verify whether a paging message is acwaily delivered by the paging service 
provider. It wQL however, verify that the message was successfiitty sent to the paging senrice 
provider. Because the PQ server does not provide this verificatkm, it is under the assu^ 
IS messages sent to a pager arrive successfiiUy at the pager. 

If the subscriber pofik contains an opckm for voice message notificatkm of e-mail 
messages, the PQ server generates and sends a digitized prer e c orded voce announcement to the 
address specified in the subscrter service profile. The protocol used to deliver the voice message 
notification s the AMIS«Anabg ProtoooL 
20 In this illustiBtive embodiment, a prtfened PQ server node functk)ns as an X.400 

message transport agent or SMI? router and routes messages destined for PQ subscribers and to 
those destined for usexs oomiected on other systems. In the case of an X.400 message transfier 
agent (MTA), X.400 addresses m used to intenally i c pt e seat subscriber addresses. The 
translatkm from the "user friendly'* subscriber addresses sudi as E164 numbering to the X.400 
25 address woukl be done via a k)ok-up tabk (ROM or other memory device) at the PQ access 
module or the X.400 gateway. Destination or source addresses from users on other networks are 
not converted to X.400 addresses, but are left in tbt native address fimnat of de sending or 
receiving system. Aa X.400 gateway address may be added to the message header, however, to 
altow PQ to route the message to an appropriate gateway. 
30 The PQ server 48 is responsible for delivering a rnessage to the subscrter 1^ 

the destinatkm fiekl of the message. la a simple case, the subscriber has an X.400 or Internet 
malBsox Kcesatk to the PQ via. one of its access conoectkms. Ahenmiveiy, the sidscriber 
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profile may contain forwarding addresses which route the message for delivery to unusual 

destinations. For the subscriber's maibox may reside on another message handling 

system, a wirefess dau network, wireline data-network, or PSTN .desiinaiion assqciatcd^wiih a fax 

machine. The delivery of such a message to a final destination is handled by an interworking unit 
S which is responsible for doing address translation and if necessary, format translation as defined by 

the subscriber profile entry. 

For subject e-mail screening, the subject fiekl is analyzed to determine if a match 

exists before comparing the address field. If the subject fiekl matches an entry on the screening list. 

the treatment for a matched entry will occur. That means, in this iUustrative embodiment, that 
10 subject screening takes precedence over address sender screening. That is, if e-mail originated 

from an address that is excluded from the e-mail screening address list, the e-mail will still be 

delivered according to the screening criteria. 

If the PDA 30 is not registered for the wireless messaging service or if the PDA 30 

is out of radk) coverage at the time tbt message arrives at the PQ server 48, the message will be 
IS sent to the sufascrte's external rnessage storage systeia such as the text messa^ 

B. ^ffim M^^r^g 

Fig. 22 shows an illustrative embodiment of a PQ service for voice mail systera 
The voice mail systems 430 may use the puUic teiephooe network 432 and Audio Messaging 
20 Interface Specificatkn (AMIS) - Aoabg Protocol to comnct anabg voice nsssages to the PQ. 
Altemativeiy, the voice mail system may use a modem 434, a private line 436, or an ISDN BRI 
AMIS • Digital Protocol 438 to coina digital voice inaii signals to tte 

Voice messaging systems on the PQ must be diie to send a message to the PQ 
server 48 provkling notification that the subscriber has reoehvd a voire The voice mail 

25 system nsy send this text message using, for example, by asynchronous inter&ces with a modem; 
X.2S; ISDN BRL or TCP/IP interfices. Preferably,thePaserver48suppottstbe AMIS Anabg 
and Digital isterboes. 

The PG voice messaging call fbw is as foUows. Using the AMIS-Anatog 
Protocol the system originaiing the voice message sends message infonnatk>n to the PQ server 48 
30 specifying tte type of message to be delivered, the message length (in minutes), the originator's 
rnaiboxmmdn, and the recipient's mailbox nurnber. When the message arrives at the PQ server 
48, the originatof^ omilbox is extracted from AMIS-Anak)g Protocol and is compared t the 
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subscriber's voice mailbox number scored in the subsoter profile. If the two values imccti the 
voice message is already in the mailbox designated by the subsoibcr. In this case, the PG server 
48 sends a bogus error code lO-the originating voice messaging, system using the A\nS-AnaJog 
protocol so that the voice message is rtjeaed and is not forwarded to the PG server 48. The PCI 
5 server 48, however, has header information needed to send a notification message to the 
subscriber, if sxh notification is required by the subscrter profile. 

If the QtigiDator's mailbox does not match the subscriber's voice mailbox number, 
the PQ server 48 analyzes the message length parameter. If this paraneter exceeds a certain 
predetermined length, far exampk three minuts, the PQ server 48 sends a response message to 

10 the originating voice rnessaging system vnth an error code specifying^ long. 
No further processing of the voice message occurs. If the message length is not bnger than the 
predetermined time, the PG servtr 48 sends a response nessage to the originating voice 
messaging system accepting the message. The originating voice messaging system will then 
forward the voks message to the PG server. 

15 When the voice message arrives at the PG server 48» the PG server 48 attends 

to route the voice message according to the screening, registration, and routing options contained 
in the subsofter profile. Using AMIS-Analog PiotocoL the PG server 48 sends nvssage 
information to the subscriber's destination voice messaging system, specifying the type of nnessage 
to be delivered, length of the message in minutes, the originator's mailbox number, and the 

20 recipient's maiBsox number. 

For voioe messages that cannot be delivered to the A»cfmfliiftf| for exan^k if the 
rnai&»x is fixL the dflttiniikin system sends a oooKklivery "fttfr^^i^ n message to the PG server 
48 specifying the reason why the message is undefiveraUe. The PG server 48 retries defiveringf r 
up to a system defined time period. If aD of the retries fiuL the PG server 48 uses the AMIS* 

23 Anatog Pkotocol to renin the voice message to the originating voice w*^^Ew>g system with an 
appropriate non-defivery notificatioiL A pte-reconkd non-delivery announoement is sent to notify 
the message originator tfaar the message was undefiverable. No fitrtfaer processing occurs. If the 
destination system accepts the message, the PG server 48 forwards the voice message to the 
destination systeia 

30 If the sufasoter chooses e-mail notificatkm of incoming voioe mesMgeS; the 

rsnification is sem via wireless or wiidi» iKtwock to the subset^ 
profile. Ifthesubscrterselectedpagenouficaiion, the notification wi be s^ 
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network according t the profile. Either notification contams the niailbox nun^ 

the voice message, the date and tiioe the message was rcoeivel aad the igngrh of the voice 

message in nsinutes. 

In another rxample. a user having a digital voice mail system creates a voice mail 
S message and addresses it to a user of analog voice mail system. The destination telephone number 
indicates that the message must be routed to the PG server 48. The PG server 48 checlcs the 
recipiem*s user profile and determines that the destination recipient has an analog voice mail 
system. Tte message is then passed into the analog voice mail system via the AMIS • Analog 
Protocol. 

10 The subsoiber will receive aD of the voice mail messages at the voice noil sysrera 

if that is what is selected in the subscriber's profile. The subscrfter may also set up the profile lo 

rtCfiv? 2! a wimUcc Hara terminal a lext mewaje rhar nmwVc a norifiratirtn Af a vnir» mail 

message and envelope information of the message. Alternatively, a recipient voice mail system 

may send a text message containii^ a notification and envelope i nlbiiiuiiun of the rressage. 
15 One fbanue of the AMIS*Digitai Protocol is that if the original voice nsssage is 

marked urgent by the sender, the AMES-Digital Protocol includes as priority status information in 

the message sent from the voice messaging system to the PQ server. Using this information, the 

PG can screen priority Rsssages. 

The voice aessaging gateway converu vendor propnetaiy voicemail format to the 
20 X.400 format and vice versa, thus bridging difbent messaging fon^ It is responsible for voice 

transcoding from piopriettiy to or from X.400 form. It also maps optk>ns to or from the X.400 

protocol as speczfied in AMIS. 

25 Fig. 23 illustnttes a PQ service for fax messagiiig. The PQ server 48 is connected 

CO public switch telephone iKCworks 432 via anatog lines 444 or a T^ FaxmacfaiQes440 
and fax servers 442 art connected to the PSTN 431 Tie PG server 48 may also be connected to 
^machines 440 and &x servers 442 by private bes 446 or an ISDN 438. R)r a subscriber to 
receive faxes, the £uc madue telepbane number nust be supplied to ^ The 

30 PQ win send a &x to the dwignatfri number and may send a text notification message or take 
other action as the user has selected in the profile. If the user has specified a wireless dau terminal 
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t receive Che the PGservtr 48 wiUperfonntb^^ 
through a wireless data tenninaL 

A fax may be sent to a PQ subscriber by routing the fiax to the PCT node, the user 
must dial the telephone number of the Pn server 48 to seikl the bx to the subscriber. The PC 
S server 48 win send the ^ to the subscriber's telephone number. The PQ server will check the 
subscriber's user profile to determine how the fax should be ddivered. In this example, the fax 
message is sent to a fax machine at a designated telephone number. 

Fax users having existing fax machines 440 must place a call over the PSTN 
network in order to access the PG. This is because existing £ax machines 420. unlike fax servers 
10 422. are designed for point • to -point communicatx)n, not fiax network communicatba Users of 
the existing fax machine 420 can access the PG in two ways. One way is by two stage dialing. 
The sender first diab the PG 48 and then dials the recipient's number after receiving a prompt from 
the PG. Ahemaiiveiy, the user can dial *FX4dest]nauon address. The fax machine user can 
direaly dial from the fax terminal the recipient telephone number proceeded by *FX. which signals 
IS the switch to automatically forward the &x call through the PG server. 

Fax servers that support X.400 messaging will include the personal number in the 
X.400 address f^kl and there is no reason for the PG to prompt the user for the personal number. 



20 D. CaUCi 



PG CaDCommand (CQ service provkies subscribers reakime control of vokx 
calls while using a witeksss dau tennmal or PDA. CC is designed to enhance personal number 
services (Le.,HLR)> by provkiing real liciecaMmanagengmcap^^ 

CC provkks the subscrte with finir caD manageinent optnns: 
25 X location independence (supplementing personal number/HLR 

apphcadons); 

X real-time call screening (using ANI and/or prompting the caller to enter a 

number); 

X real-time adl redirection (routing caDs to any teleftene number based on 
30 the calling party); and 

• X real-time sttort messaging (inputing or selecting a sbcm message to be 
played to the caller). 
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When a caller dials a PQ subscriber's telephone number, the caller s telephone 
number is entered ibr screening. After the caller's number is entered, the PDA 30 can map the 
calling mmiber to a name and alert the subscriber of an incoming calL The PDA 30 visually 
dispbys the name and/or number of the caller. The subscriber can then use the PDA 30 to accept 
5 the call by entering the telephone number of a nearby telephone to which the call will be muted. 
The subscriber can akematwely have the call forwarded to another number, such as a colleague's 
phone or a voice mailbox. If the subscriber decid e s not to respond to the caller, the caller is played 
an announcement and forwarded to a pre-determined de&utt telephone number, such as a voice 
mail box or secretary. 

10 CC allows the subscriber to send a brief message to the caller. Upon being alerted 

to an incoming call the subscriber can select fiom a pre-defined list of nessages, or type a new 
message, on the PDA 30. The message is transmitted to the PG server 48 which converts the text 
message mto speech and piays the message to ihe waiting caiier. Tne caller receives the message 
and can leave voice mail for the stdscriber, or be forwarded by the subscriber to an alternate 

15 telephone number. 

Call command enaUes nomadic subsoters to manage, in real time, incoming calls 
using screening, rerouting and nsssaging to the caller. Call consnand subscribers having a PDA 
30 are visually informed of the name and or number of the caUer. The subscriber can elect to either 
accept the call routing it to a specified number, such as the number of a nearby telephone; route 

20 the call to an akemate nunicr, such as a voice mailbox, colleague phone number or secretary 
phone number, or re^od to the caller with a brkf keyed in inessage, wte^ the 
caller in synthesized speech. The service also provides a nunte of noiKealtiiDe call sma^ 
features including predetennoBd screening lists, day of week\time of day routing schedules; and 
location sequencing. CaD command allows mobile subscribers to manage and receive telephone 

23 calls usiqg a personal digital ft^itfawt 

CaU cominand users pte*subscribe to a wireless dau senrice sudi as Ardis or 
mobile data for E-mail call managemmt. and other wirdess data applications. The wireless dau 
provider provides a radio inter&ce to the subscriber's PDA 30. A local exchange carrier inter&ces 
with the wireless dau provider over a PQinter&oe. When a caiier enters his or her nunter the 
30 local exchange carrier forwards a data message containing the caller patty infoncnation. The 
wireless dau provider locates the sufaKriber and forwards the calling party infonnation to the 
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subscriber's PDA 30 what the subscriber is alm^ The subscriber then fonvards ihe 

data packet containing a routing number to the PG. The ?Ci reroutes the call accordingly. 

Fig. 24 is an illustrative exarapte of a CaUCorwnand scrvioe networic. _A caller, Joe 
450. wishes to speak with Mary, Mary, who is away from the office, is a PQ subscriber having the 
5 CallCommand service. She has a PDA 30, which is turned on and registered at a visiting location. 
Joe dials Mary's office pbooe number. This phone number connects Joe's call to the PCI server 48. 
The pa server 48 nctworicinsiriicts Joe to type in his telephone nunte The PQ ser\w 48 puts 
Joe on hokl and plays, back a message using synthesized speech informing Joe that the networic is 
trying to tocate Mary. The networic recognizes that Mary is registered at a visiting location and 

10 sends a phone notificatbn over a wireless data network 39. Mary is notified on a PDA 30 that a 
phone call is coming from a partkuilar phone number. If Mary has akcady programned a name 
corresponding to that phone number in a direaory on her PDA 30. that nane will also appear. 
Therefore, she is aware that she has a phone call from Joe Smith. Mary has several options. She 
may type or seiea a pcesekcted message to be sent from the PDA 30 to the PC network which 

I S converu the message into synthesized speech and play it back to Joe; she may forward the call to a 
mrby telephone, such as a cellular phrae or a nearby pay phone 452 or forward the call t her 
secretary or coileagues's phone number, she may send a message and forward the call; or she may 
direct the call to her voice mail In this illustratnn. Maty selects that the call be routed to a local 
public pay telephone 451 The call is routed over public switched telephone networks 432 to the 

20 selected telephone and Mary and Joe speak. 

CaOCommaDd has several advantageous feamtes. Call comnaod includes real tine 
call screening wfaicfa aikiws tbt subscriber to disect calls in a pr edeter min e d bshkm w ^yd on the 
caller, the time or date, etc. Call command also he real time call rerouting which aUows the 
subscriber to reroute calls to any phone number on a per call basis. That is, when a call is received, 

25 the subscriber m^ enter a phone nunte to whch she wishes the call to be routed F6rexan7le,it 
may be a ^lone in an ofi&oe she is visiting, a rented cellular phone, or a public telephone. In the 
event that a subsoter canm respond to a caller because PDA is oat of range, the wtecrih rr is 
preoccupied, the PDA is turi»d off, etCM the subscriber may select a de&uhrou^ Such 
ade&ub nurhbercouklbe a voice mailbox, secretary, colleague, or other ^ne nunter. 

30 Can command also has a can messaging optioa TUs aOows the subscriber to send 

a brief message to a calling patty. The message is typed on the PDA 30 and sent by wireless means 
tothePCL The converts the signal into synthesized speech and plays it to tte calte For 
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exaxnpfc. a subscriber may be on an important customer call when his supervisor calls, expecting a 
response. TlKcaU command subscriber can send a message to the nunager(Talki^ 
eall you back"), white siiU.communicaiing with the oustomcr. 

The call rrr<r^ag^»g feature has two aspects. The first is the wireless messaging 

5 from the PDA 30 to the PQ. The second is the text to speech translation. The subscriber may 
type in a mssage on the PDA 30. The message originates as a data message from the wtreiess 
dau provider network and is forwarded to a k)cal exchange carrier network over the PG interface. 
The PG server 48 translates the wireless text message into speech and plays it back to the caUer. 

Call command also has a predetermined call management option. This feature 

10 aiinw^ a jtuhsgriher to have unanswered calls sent to predetemnned default telephone numbers. For 
example* in the event a can cannot be answened* it is first routed to, firexampk, a service hotline: 
if the service hotline does not answer, it is forwarded to a secretary; and if the secretary does not 
answer, then it is forwarded to voice mail Each time the call is forwarded to the next nunter a 
message is played back \o the caller. The routing numbers and sequence order may be altered by 

IS updating the subscriber profik in the PG database. 

This feature also aUows the subsoxber to pi e detennine the managenent of certain 
numbers. For an exampte, a subscriber may want to be notified in real time only if a calling pany 
number naiches that of an immediate family member, supervisor, or important client. In other 
cases, iltt subscriber may wish to have calls automatically rerouted to a default number, such as a 

20 voice mailbox or secretary. For a cottpaDy which does busiress over a large geography area, 
subscriber nay wish to have the jixm call routed to di&rent places based on the geographic 
origin of the caD. F or e xampte^ caDs originating from New York or New Jersey my be routed to a 
sales representative for that area and calls originating from Califocxna are routed to a sales 
representative for that geographic area. 

25 The call roanagenoent feature aOows the subscriber to predetermine call routing 

based on the time of day. For exampie, a subscriber nay wish to have calls forwarded to a 
customer s er v ice staff daring business hours and be personally notified of calls during non-business 
hours. 

Wireless technobgies make subscrtes constantly availabte, therefore it is 
30 important to give them the ability to accept or decfine comnunicatk>n attempts at their discretx)n. 
While ddivering the calling nuxober to the PDA 30 aUows a subscriber to focalty screen each 
attempt as they occur the subscrfoernBQr be in an environnsm where distxactb 
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such as an iinpoiiant meeting. Thaefote^ the subscriber is abb to creaie lists against which ca it ^ r ^ 
are scxtened by the network ddiveiing the service. These network resident lists reduce the number 
of call atteinpts to the subscite's remote wireiess device. The CallCommand service aibws 
subscribers to turn screening on and off and add or remove mirrtfrrs and names from these lists. 
5 Like the wireless data servkrs. CallCommand service profile management allows 

subscribers to nx)dify or update their subscriber profiles which preferably reside in a PQ database 
44. Profilesarecreatedanddeletedby the service integrator contn>iled by theses A 
subscrter may modify the profile by either wireless or wireline messaging using DTMF tones or 
data. 

10 The subscriber profile can be updated by a wireless device such as a PDA 30. A 

subscriber profile may be modified by wireline communications as well A subscriber may use a 
telephone or wireline dau terminal to contact an PQ database 44. The PQ server 48 acts as a 
mediatk)n device between wireless termmais and an PCi oataoase 44 tor Uiyit profile updates: li 
is preferable that the wireline network be supported by a service management operating system 

IS capable of prompting subscribers using a DTMF telephoie fat a profile update that is completed 
when the service iranagrmem, operating system makes the appmpiiaie changes in the subscriber's 
profile in the pa database 44. When a service management operations system is used to modiiy 
the profife in the pa database 44, the changes shoukl also be reported to PC server 48 so ^ 
service profile cache SI may be modified accordingty. 

20 CaUcotnrmnd has its locus of comiol in service logic in the pa datab^ The 

PQ database 44 service bgic provides (1) service status maintenance, which maintains the stanis 
of the sufascciier as registered or deregisteted; (2) call screening, which provides iKCworic based 
screening of incoming calls; (3) calliouting, which pmvides routing destinatk)ns for each call; this 
informflBon is based on informatnn received from the subsctte in teal server 48 

25 or by preprogrammed instructions in the subscriber profile in the Pa database 44; (4) profile 
management support, which is service bgic in the PC database which permits '*downk)ading" of 
the subscAer's pra& to the PQ sen« 4& foe pcesentatk)n to an update by the subscrte 
the PDA 30; (S) security, wherein subscrter authentkatbn and vaiidatun must be supported to 
safeguard the subsate's personal information and status such as locatkm; and (6) arrotiming 

30 tnaiMgntiMtf the Pa database 44 collects accounting parameters to s&^rt service provider 
billing* 
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The subscriber profik in the PG database 44 must contain cenam iuformation. 
This type of information """^"^^^ a subscriber idemifier. subscriber authentication information; 
wireless data provider parameters; registration status; service mode (default* override, or 
command); screening lists; and routing tables (including day of week and time of day parancters). 

S The application supporting the CallCommand server in the PQ server 48 includes 

a mobility management fiinaion. The mobility managencnt function provides status location 
information to a database in the PQ database 44 and is responsible for delivering a Temporary 
Location Destination number on request from the pa database 44. To do this, the PG server 48 
is responsible for (1) location registration, the PQ server 48 updates the PCI database 44 with the 

10 subscriber's PDA 30 status (for example, registered on a wireless dau network or registered on a 
wired telephone); (2) play amtouncemems and digit coOeoksn for caller information and 
presentation to the subscriben (3) remote alerting, such as formatting and sending call inf rmation 
ihrough a wiixje&s uaui nciwurk iu iiic FDA SC lur prexuauon (o ihe subscriber; i4) prouie 
management suppon (the PQ server 48 must suppon the "downtoading" of the subscriber's profile 

IS and packaging for presentation to update by the subscriber through the PDA 30); (5) security (the 
su bscrib e r authentication invalidatk>n infotmatkm must be supported to safeguard the subscriber's 
personal information and status such as k)catk>n); and (6) account management, the PQ server 
should collect accounting parameters for presentatk)n to the service provkier for billing. 



20 Vn. Message Ftows 

PQ wireless RKssaginginvoNes three types of message flow. The first is sending a 
message from one sutasater to another, the secotid is recehring a message regaxdkss of whether 
the subsctte is using a wireless or wireiioe tenxmaL and the thircl is sending a noessage to a non* 
subscriber. 

25 Fig. 25 is an illustrative example of the message flow of a PQ wireless subscriber 

sending a message. The PQ user submits a message 501 The nessage is received by a message 
transfer agent in the PQ server. The NflA copies and temporarily stores the originating and 
destinatk>n addresses 504. The NfTA sends to the mobility noanager fimctnn in 
request to validate the sending user as a PQ subscrter 506. The mohOity nsmager sends this 

30 validatkm request to the PQ database and waits for a re^xmse 508. Upon receipt of an afBrmative 
valklatkm from the PQ database, Che losbiiity inanager sends the vab^^ 
510,512. Ihe NTTAtbeti sends tie inbilityinanager a request for the address of tte 
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MTA514. The mobility manager routes this rajuest to the PCr datato Upon reccipi of a 
response firom the PG database, the mobility manager routes the hone MTA address to the MlA 
518. 520. The MTA^then routes the message to the home MTA 522. If a tterd pany Pa darabase 
must be consulted, the home MTA request will be directed from ti£ PQ database to a third pany 
5 pa database 524, 526. 

Fig. 26 illustrates an example of the message flow of a wireless PQ user receiving 
amessage. When the Pa receives a noessage from a subscriber, the ^f^A in the PQse^ 
and temporarily stores the destination address and the message 530. The MTA sends to the 
mobility manager function in the PQ server a request for the PQ subscriber's user proQk 532. 

10 The mobility manager will retrieve this profile request firom the PQ database 534 (If third parry 
PQ database is involved, the local PQ database contacts the third party PQ database through a 
switch transfe point 536, 538.) Upon receipt of the subscriber's profile from the PQ database 
540, the mobility manager requests the message from the MTA using a "nessage forward request" 
mBSsageS41 When the tnbiiity manager tcceh^s the message from the NTTA 544, 

15 manager processes the noessage as indicated by the subscrber's profile, which may involve nedia 
conversion or screening 546. After processing the message, the mobility manager sends the 
message to the MTA for delivery 548, 550. Alternatively, the PQ server nobility manager 
function may directly deliver the message to the terinination receiver 55^ 

Ftg. 27 illustrates an exan^le of a message flow from a PQ wireless subscriber to a 

20 non*subscriber. When the MTA receives a message from a PQ subscriber 560, the MTA copies 
and temporarily stc»es the originating addresses and the message 561 The MTA sends the 
mobiliry manager a r eq u es t to validate the originating address as a PQ subsater 564. The 
mobility manager wiD send this validation request to the PQ database and wait for a response 566. 
When tbe nx>bility manager receives an affirmative validation response from the PQ database 568, 

25 the motafficyoBnager sends the validatbn response to the MTA 570^ Next, tis nubility manager 
sends to the PQ database a request for the PQ subscrfoefs profile 572. Upon receipt of the 
subscrixr's profile from ttgPCT database 574, the rtpMitytiMnagerreqiiests the rriessage from the 
Mi A using a "message forward request** 576. Upon recent of the message from the MTA 578, 
the mobility manager processes the message as indicated by the user's profile, which may require 

30 media conversion or obiainit^ the addresses for the distrfluion list for the message 580. After 
processing the message, the mobility manager sends the message to the NTTA for deliveiy 582, 
584. Alternattvdy, the MTA may directly deliver the message 586. 
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Vm ThePDAAppLicarton 

To better understand the capabiliiies of PQ and PDA/PQ server interface, a 
discussion of the PDA user interface is helpful The user interfiace is s^lication software residing 
5 in the PDA. This software is described by describing the screens displayed on a PG subscriber s 
PDA screen. The following discussion is for an illusive ennbodinient of the PDA user interface. 
A person skilled in the an recognized that the interface may be irt^iemented in a myriad of ways. 

Fig. 28 is an illustrative example of a PDA user interface main menu. The nrnu 
aUows the user to enter the CaOCommand or wireless messaging services, update the user profile, 
10 or check the status of the system by clicking on bunons 610, 612, 614, 616, respectivdy. 

Ftg. 29 shows a computer screen afier "status request" 616 is selected. The status 
request screen shows that there are five local originating messages (waiting to be sent by the PDA) 
and three outgoing messages (waiting to be retrieved) in boxes 618, 620, respectively. The various 
services' status is also displayed As seen in Fig. 29, this subscriber's wireliQe registration is on. as 
IS seentnbox621 This registers the subscrfer on a particular witdine telephone, seen in box 624. 
This registration wiD direct calls to this phone number. The status request also advises this 
subscriber about the status of the CaUCommand and wireless messaging fieatures, as seen in boxes 
626.628. 

Fig. 30 illustrates an exemplary screen if the subscriber clkks 'XIall Conunand** 610 
20 on the main menu (Hg. 28). If the subscriber clicks m *TES** 630, a screen such as Fig. 31 
appears. The soeen iadudes a window 632 which shows the status of various received telephone 
calls. The status indicates whether an inooming call was answmd forwarrigd tn aMth^r rn'mtrr. 
was hung up befiare being answered; unanswered; or forwanied to voi^ The phone nurrter 
and reoeipc time and date of each call are displayed. The subscriber may save or delete any enuy 
23 the subscriber by clicking box 634 or 636, respect^ely, The subsoter nay also conrcct or 
disconnect the CaOCommand service by clicking box 638, 640, r^ecttvely. 

Hg. 32 is an iUustrathe example of a screen if the subscriber selected "tireless 
Messaging" SI2 on the main menu (Fig 28). The subscrter will be conoected to the wireless 
messaging service if "YES" 642 is clicked. 
30 Hg. 33 is an example of a screen which may appear if the subscriber selected 

"Profile" 614 ftom the main menu (Fig. 28). Iftbe subscriber selects "Fax" 644 from this screen, a 
screen such as that showaiaRgme 34 may appear, which aUows the subscriber to enter a phone 
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number im box 646 to which £ues will be directed. Turning on e-mail screening activates both 
the subjea and address screening. Subject screening takes pnoaty over address screening 
parameters. 

If the subscriber selected "e-mail" 648 on the screen Hg. 33. a screen such seen in 
S Fig.' 35 appears. The subscriber can seto where e-naiLaessagesshoukl be dehvered(destt^ 
screening) 6S0. where notification of e*mail recent should be delivered (notificauon saeening) 
6S2, whether messages should be screened at all 654 and, if so« bow they should be screened 656. 
658. 

The destination 650 aUows the su b s cri ber to select destinations for incoming e- 

10 mail Messages that satisfy the screening requiretmt may be sent to two destinations (match A, 
match B). As shown in this illustrative example, e-mail received which match the subscriber s 
preprogrammed screening criteria are to be delivered only to a wireline e-maiL such as the 
subscriber's personal computer at the ofice, because match A 660 and match B 662 designate The 
same destination. All received e-mail messages which do not meet either criteria ("not matched") 

15 are sent to a selected £ax machine 664, for example, the Eax machine at the subscriber's ofiice. 

The subscrte also indicates where notification of a received e-noail should be sent 
652. Notification for all e-mail noessages meeting the screening requirement should be sent to a 
selected bx machine 666. The PG network will selea informatbn about the e-nnai] origination 
such as the author, recipient, and std>jea matter and convert it to a facsimile format and send the 

20 message to a &x machine. Notificatkm of all e-mail that does not meet the screening criteria are 
sent to a pager 668. The PQ network will take the originating message informatbn and turn it 
into alphanumeric infiamation according to the TAP protocol and send it to the subsciibef s pager. 
If the screening opckm is turned oS. notification of all ixoming e-mail is sent to voioemail 670. 
The PQ iKCwork will convcn the originatkm informatbn from text to synthesized speech and send 

25 the infonnation to a selected voice mailbox. 

The user inay also selea whether to screen incoming e-mail inessages at aU6M^ If 
the screening is QOr the- user may screen e-mafl baaed on the originating address 656 or subject 
matter 658. 

Fig* 36 is an illustrative screen which the subscrte may use to edit e-mail 
30 screening according to address by diddng box 6S6 (Fig. 35). The subscriber may input new e-mail 
addressees into box 672 and add dm to a list by clicking a box 674 or selea addresses already 
entered to be itctaded in a screening criteria as seen in box 676. Fcirexaini^ the user may want 
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e-mail messages hginaung from the foUowing addresses to be routed according to the screening 
criteria: cc!staiip.'cc!iizzo,aadcc!itipia E-mail messages originating £rom these addresses will be 
routed and notified a ccordin g to the criteria selected on the screen Skistrated in Rg. 35. 

If the user selected to edit the "subject" a screening ctiteiia based on "subjects" by 
S ciicidng box 658 (Fig. 33). a scimi suis as that illustnted in Fig. 37 is presented The user may 
type in to boxes 678 panicuiar subjects which should be routed according to a screening catena. 
The subjea wiE search the incoming e-mail origination information to determine the subject of the 
e-mail Subjects may include "urgent", "personal", the name of a client or project, etc. 

If the subscriber viewing the "profifc menu" (Fig. 33) clicked "voice mail" 680. a 
10 screen such as that illustrated in Fig. 38 is pTMemed. The subscriber can type imo a box 682 in the 
destinaQon voice mail system phone nunter. The subscriber may also selea notification based on 
certain screening criteria 684. If the incoming voice mail message matches tte screening cntcria. 
the «.b5rr>?r h2£ jfl-ctid to bt sctifsd b-y i i«i io « FDA mo. « the vow mail 
message does not match a screening parameter, the subscriber has selected to not be notified 688. 

15 If the screeniiig option is turned off. the subscriber has decided to not be notified of any voice mail 
messages690. 

The user has the option of tuning the soeening on or off 691 If tlx screening is 
on. die messages are screened by caller 694. If die user decides to screen by caller by clicking box 
694. a screen such as iUustiated in Fig. 39 is displayed. Tie user nay type into boxes 696 cenain 
20 incoming phone nunter whidi meet die screening parameters. 

If the subsctter viewing the "profile menu" (Fig. 33) clicked "Call Command". 698 
ascreeixsuchasillusiratediiiFig.40isdisplayed. Tie sufasaifaer may type in a box 700 a wireline 
registration ielepboiKiuinte,wliicb is a mmte to !iMinoo^ Xhe 

subsctte has the optnn to edit screening criteria pboiie nuinbers or to edit reply iiBssages to be 
25 sent to tfae caller. 

If the subsdter wishes to edit forwarding caU nunbeis box 702 is clicked and a 
screensucbasillustmediDFig.41isdisplayei Tie user my type into boxes 704 or seka certain 
phone numbers which are to be forwarded to a preselected phone nunte if screening is on. 

If tfae subscriber viewing the "CaU Conaoand" screen (Fig. 39) r| iri^>^ "edit 
30 messages" 706. a screen such as illustnted in Fig. 42 is displayed The user may con^ a unique 
message in box 708 or edit one akeidy on a list shown in box 7 10. 
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If the subscriber has connected the CaD Comm^ 
a screen such as thai iUusiraied in Fig. 43 is displayed This screen displays in a box 712 the 
number from which the incoming call originaies. The user has the option of sending a message and 
forwarding the call by clicking box 714. forwarding the call without a n^sage by clicking box 7 16. 
5 sending a message and not forwarding the call by cicking box 7 1 8. or routing the call to voice mail 
by clicking box 720. 

If either the "message and forward** or "forward** 716 optbn is selected, a screen 
such as that illustrated in Fig: 44 is displayed TUs aUows the subscriber to select one of several 
the presekcted phone numbers 722-728 to forward, or select another phone number, such as a 
10 nearby telephone to whk± the call is to be forwarded This phone number may be typed into a box 
730. 

If the user sekcied the "message and forward** 714 or "nessage only" 718 
selections, a screen such as that shown in Fig. 45 is displayed This aUows the subscriber to type in 
a message into a box 732 or select a predetettmaed message shown in box 4134 to be sent t the 

IS incoming caller. This message is sent by wireless communicatk>ns to the PC network where the 
ISP convem the ncssage into synthesized speech aid plays it for the c^ For example, if the 
subscriber desires to call back the incoming caller as soon as possible, the ncssage "will call back 
ASAT is selected This message is transmitted fom the PDA by wireless comnaini^ 
PCI networic. The ISP will receive the message and convert it to synthesize speech and send the 

20 synthesize speech message to the incoming caller. 

DC aafinj 

BiDing opemions is supported by an Antointic Message Accounting Network 
Functkm. The automatic network accounting neasures, collects, formats and outputs netw rk 
2S usage infonnatbu to iqstream biOing and other operatk)n ^licatkm and service purposes. 
Preferably, automatic message accounting data is collected at varfous stages of servkt ftows across 
network ecjuipnent nd services. 
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A system has been described which enables a wireless PDA user to remotetv 
contrdi a large number of niess^ 
5 While the mvemk>n has been described the reference to specific embodtments, 

this was for purposes of illustration only and should not be construed to limit the spirit or the scope 
of the invention. 
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We claim: 

1 . A personal coiranunicauon internetworking for sending and receiving wireless and wueline 
messages: 

(1) a server, including: 

5 (a) a HKSsage transfer agenrinterfimi with at least one wireline data networks 

(b) a wireless data network protocol handler conneaed to the message transfer 
agent and interfacing with at least one wireless (lata network; 

(c) a mobility controller, induding 

L a subscriber profile cache; 
10 iL a message router responsive to message routing paraneters in the 

subscnber profile; 

iiL an interface connected to exchange message routing paranrters 
between the subscriber profile and the at ieast one wireiess network; 

iv. an interface connected to exchange message routing parameters 
i 5 between the subscriber profile and a personal communicatkm control point; and 

V. an imetfaoe with at least one of a telepfaone network, an 
alphanumeric pager iKtwork, and a voice peripheral; and 

(2) the personal communicatk>n control point connected to the server, including: 

(a) a first interface connected to exchange DTMF message routing 
20 parameter signals with the server, 

(b) a second interface connected to exchange generic data message 
routing parameter signab with the server. 

(c) a subscriber profile rnnnrrtrd to receive and naintain message 

routing pmmeteis; and 

2S (d) a call processor connected between the subscrflxr profile and the 

first and second nterfaoes. 

2. The personal coninunicatx>n internetworking of claim 1, wherein the internetworking is 
built on an Advanced Intelligent Network architecture, the server is an Intelligent PeripheraL and 

30 the control point is a Service Contzol Point 
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3. The personal consnunicaiion imeroecworldng of claim 1, fiiither including a personal 
digital assistant having a wireless data network inter&oe co nnected to exchange message routing 
parameters and an application designed to comnunicate with the interface to receive, update, and 
transmit the message routing parameters. 

5 

4. The personal communication internetworking of claim L wherein the server funher 
comprisesi 

a niessage converter connected to receive from an interface a message in a first fbrr^ and 
output to another interface the message in second format. 

10 

5. A method for personal communications mtemetworking, con^nising the steps of 

(a) storing a subscriber profile containing message routing commands for a subscriber 

(b) receiving any of an electronic maiL a facsimik, and a voice mail message addressed 
to the subscriber fromeitfaer of a wireiess anda witelioe network; 

13 (c) consulting the subscriber profik for insmctiom for routing the received me^^ 

and 

(d) routing the received message to any of a wireless or wireliDe network according t 
the instructk>ns in the subscriber profile. 

20 6. The method ofclaimS.fiirtbercoinprising the step of converting the rcce^ 

a difibent format if the subnfoer profik instructs routing the leceived message in the different 
format. 

7. The method of claim S, fiirther con^vising the stq> of renx>tely updating the routing 
25 commaDds in the subscriber profile via oitt of a wireless and a wireliM 

8. The method of daimS, wherein the received message is Mdrf^sfd to a <stpg te subscriber 
telephoiK number regardless of foimaL 

30 9. The method of claim S« further comprising the step of sending a message notifymg the 
subscrfoer of the reoehned message. 
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10. A netbod for routing smmingtdephm 

(a) stonhg a subscriber profile containing tdepbone, touting, and screening parameters 
including at least one of inconsng telephone call origin, time of day, and day of week; 

(b) receiving a telephone call directed to the suhscriben 

5 (c) consulting the subscriber profile to determine where to route the received 

telephone calk and 

(d) routing tbe telephone call according to the subscriber profile. 

11. The method of claim 10, further comprising the step of renootety updating the subscriber 
10 profile via a wireless dau network. 

12. Tbe method of claim 10, fiirtfaer comprising the step of renx)tely updating the subscriber 
profile via either a wireless and a wireline telephone network. 

IS 13. Tbeinetbc)dofclaimlO,fuitbercori](msingtbeste^ 

(a) if the subscriber profile so instructs, notifyng the subscrter of the received 
telephone call via a wirekss dau network message; and 

(b) the subscriber selecting one o£ 

(i) forwarding the call to a subscriber selected telephone number, 
20 (ii) sekctii^ a text message to be transmitted over the wireless dau network 

and converted into syDttaesi»i speech aixl played to the ioconn^ telephone calk and 

(fli) forwarding the can and selecting a text tnessage. 
14. A communication ^jparatos, comprisiiigt 
a personal communications internetworking: 
25 (i) having a number of subscribers, each subscriber having a single address 

to which all incoming cooununications are addressed; 

(it) being connected to receive and transmit oonunuincations from a 
plurality of wireless and wireline communications netwmks; 

(lit) having a profile configured to store conununication forwarding options 
30 for each subscriber and 

(rv) having a connnunication router connected to receive tbe received 
communicatiMs from die plurali^ of wireless and wireline networks and being responsive to 
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the profile for transmitting the received comnumications according to the stored 
communication forwarding options. 

1 5. The c mmunicaiions apparatus of claim 14. wherein the communication information 
includes incoming communication delivery and outgoing communication origination 

5 information. 

1 6. The communication apparams of claim 14, wherein the proflle is connected to receive 
and store revised conununication forwarding opuons from a subscriber. 

17. The communication-^yparanis of claim 16, wherein the profile is connected to receive 
the revised communication forwarding options from one of a wireless and a wireline network. 

10 18. The communication apparatus of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of dual tone modulated frequency 
signals finom a telephone. 

1 9. The communication apparauis of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of generic data messages from a 

15 generic dau interface. 

20. The communication apparatus of claim 14, wherein the single address is a telephone 
number. 

2 1 . The communication apparams of claim 14. wherein the communications include at 
least one of telephone, pager, facsimile, voice mail and electronic text communications. 

20 22. The communication apparams of claim 14, wherein the communication router further 
includes a media format translation device configured to translate a received communication 

into a different cnmmuniearinn medium far trantmit^i^ 

23 . The co mmu nication apparatus of claim 14, wherein the profile further stores cross- 
media nocificatitm information and the personal communications internetworking further 

25 includes a cross*media notification device responsive to the received communication itceived 
on one of the pktrality of wireless and wireline communications networks, and to the profile, 

and being omfiguied to txansinit in a fiiu preselected isedium a notification signal 
receipt of the received communication. 

24. The communication apparatus of claim 23, wherein the cross*media notification 

30 information includes a second preselected medium and, when the fust preselected medium is 
not available, the cross-media nodficadon device transmits in the second predetermined 
medium the notification signal tg^riitmg receipt of the received communicati n. 
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25. The communicatxoD apparanis of claim 14, wheietn the profile further includes 
received comznunicati n screeiung infonnatioa and the communicaiion router is further 
responsive to the screening information. 

26. The communication apparanis of claim 25, wherein the received c mmunication 

5 screening information includes information to screen communications based on at least one of 
a received communication's media type, time of day received, day of week received, ongm. 
and sender. 

27. The communication apparatus of claim 14. further including a server connected to the 
profile. 

10 28. The communication apparanis of claim 27, wherein the server includes a call 
processor. 

29. The communication apparatus of claim 28. wherein the call processor comprises a 
plurality of interconnected computers. 

30. The coinmunication apparatus of claim 28, wherein die caU processor includes an 
IS interface with at least one of the profile, a wireless data netwrnk, an alphanumeric paging 

network, a telephone network switch, and a voice peripheral. 

31. The communication apparanis of claim 30, wherein the voice peripheral includes a 
text-to-speech converter. 

32. The communication apparanis of claim 28* wherein the call processor further includes 
20 a service profile cache which contains a subset of information stored in the profile, which 

subset of informatu» is currently frequently needed 

33. The oommimicadott network of claim 27. wherein the server frmherindudes a d^ 
messaging peripheral. 

34. The communication device of claim 33, wherein ibc data messaging peripheral 
25 includes an interface with at least one electronic messaging network. 

35. The apparatus of claim 14, wherein the internetworking is built on an Advanced 
Intelligent Network aithitecture. 

36. The apparatus of claim 14, wherein the internetworking is a network adjunct 

37. The communication device of claim 14, wherein the communication router further 
30 comprises an au<&o messagmg interface specification analog protocol connected to a public 

telephone network. 
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38. The communication device of claim I4» wherein the communication router further 
comprises an audio: messagmg interface specificauon digital protocol connected to at least one 
of a modem, a private line, and an mtegrated signalling digital network basic rate interface. 

39. The communication device of claim 14, wherein the communication router further 

5 comprises at least one of an analog line connected to a public switched telephone networlc. a 
private line, and an integrated signalling digital network. 

40. The method of claim 7. wherein the step of updating is done via a wireless network 
and further includes: 

a. transmitting a data request from a terminal over a wireless network to the profile; 
1 0 b. transmitting the requested dau from the profile over the wireless network to the 

terminal; 

c. updating the routing commands at the terminal; 

d. transmitting ttie upcated routing commands over liie wiiciess network lo ihc 
profile; and 

IS e. storing the updated routing commands in the profile. 

41. The method of claim 40, fiiitbermduding after die step of transmitting the 
updated routing commands: 

a. generating an update acknowledgement signal; and 

b. transmitting the update acknowledgement signal over the wireless network to the 
20 terminal. 

42. The method of claim 9, wherein the step of sending a message fiiither includes 
notifying the subscriber of a teoeivedteiepbooe call 

43. The method of claim 42, funher including after the step of notifying, the step of 
selecting any one of : 

25 I. forwarding the telephone call to a selected telephone number, 

b. selecting a text message to be transmitted over the wireless data network and 
converting the text message into synthesized speech and played to the incoming telephone 
caL^and 

c. forwarding the call and selecting a text message. 

30 44. The method of claim 42, further including the step of remotely updating the subscriber 
profile via either one of a wireless and a wireime telephone networic 
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45. The method of claim 44. wherein the step of updating includes usmg DTMF signals to 
update the subscriber profile and storing the updated profile. 

46. The method of claim 44, further includingaftcr the step of updating: 

a. generating an update acknowledgement signal; and 
S b. transmitting the update acknowledgement signal over the telephone network. 

47. The method of claim S, further including delivering a single message according to a 
distribution list stored in the subscriber profile, the distribution list instructing the message to 
be delivered to a plurality of addresses via one of an electronic mail and a facsimile format. 

48. The method of claim 5, wherein the step of receiving a voice mail message 
1 0 addressed to the subscriber further includes the steps of: 

a. receiving bom an originating voice mail system voice mail information including 
identification information; 

b. extracting the identification information from the message to determine the origin 
of the voice mail message; 

IS c . the step of consulting further comprising determining if the identification of the 

originator indicates that the originator is also the subscriber; 

d. if the originator is the subscriber, the step of routing further comprises the steps 

of: 

i. not forwarding the voice mail message to the cotnmunication network; and 
20 ii. extracting header information fiom the identification information and 

transmitting a notification to the subscriber containing the header information; 

e. if die originator is DOC the subscriber, the step of routing fimher 

of: 

L if the message exceeds a predetermined lengdu rejecting the tnessage; and 
25 iL if the naessage is less than or equal to the predetermined length, the 

communication router accepting the message; and 

f. the step of routing the received message further includes routing the voice mail 
message according to routing instructions in the profile. 

49. The method of claim 48* wherein before the step of routing* the step of translating the 
30 voice mail message from analog fonnai into a digital format 

50. The method of dtim 48, wherein before the step of routing, the step of translating the 
voice mail message from a digital format into an analog format 

.58. 
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51. The personal communication internetworking of claim 1 , wherein the intemetw 
is a network adjuna 
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